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Department  of  the  Interior, 

United  States  Geoix)oical  Survey, 

Hydrograpiiic  Branch, 
Washington,  D,  (7.,  Fehriiary  23,  1(^05. 
Sir:  I  liave  the  honor  to  transmit  herewith  a  manuscript  entitled 
"^  Relation  of  the  Law  to  Underground  Waters,'"  prepared  by  I>ouglas 
Wilson  Johnson  at  the  request  of  Mr.  M.  Ij.  Fuller,  in  char<?<f  of  the 
(mstern  section  of  the  division  of  hydrology,  and  recommend  that  it 
l)e  published  as  a  water-supply  and  irrigation  paper. 

This  manuscript,  which  is  the  first  comprehensive  paper  prepared 
in  this  country  on  the  relation  of  the  law  to  underground  waters, 
was  compiled  to  meet  a  considerable  and  ever-increasing  demand  for 
information  as  to  the  application  of  the  law  to  this  subject.  It 
is  especially  pertinent  at  this  time,  when  active  efforts  are  being 
made  in  several  States  to  enact  laws  governing  the  use  of  under- 
ground waters  which  shall  take  account  of  the  recent  advances  in  the 
sc-ience  of  hydrology  and  the  present  knowledge  of  the  occurrence 
and  moven>ents  of  such  waters. 
Very  respectfully, 

F,  H.  Newell,  Chief  Engineer. 
Hon.  Chari.es  D.  Walcott, 

Director  United  States  Geological  Survey. 
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REUTION  OF  THE  LAW  TO  UNDERGROUND  WATERS. 


By  Douglas  Wilson  Johnson. 


INTRODUCTION. 

The  following  pages  represent  an  attempt  to  outline  the  main 
features  of  the  laws  respecting  underground  waters,  with  the  object 
6t  giving  to  the  owner  of  such  waters  some  idea  of  his  rights  and 
obligations  concerning  them.  It  is  needless  to  say  that  the  report 
i<  in  no  sense  a  legal  treatise,  but  rather  an  endeavor  to  collect  and 
arrange  such  legal  decisions  as  will  serve  to  show  the  relation  of  the 
law  to  problems  which  are  essentially  geological  in  character.  In 
summing  up  the  general  features  of  this  law,  I  have  recorded  some 
observations  which  present  themselves  to  the  student  of  geology. 

Throughout  the  preparation  of  the  paper  I  have  received  much 
help  from  such  authoritative  works  as  John  M.  Gould's  treatise  on 
the  "Law  of  Waters,"  Pomeroy's  treatise  on  " Water  Rights,"  the 
section  of  the  American  and  English  Encyclopaedia  of  Law  dealing 
with  "  Underground  Waters,"  and  the  Lawyer's  Reports  Annotated. 
The  original  reports  of  all  the  cases  here  cited,  as  well  as  of  many 
others,  have  been  consulted  in  the  endeavor  to  ascertain  just  what 
were  the  critical  points  upon  which  each  was  decided.  I  am  indebted 
to  Prof.  John  C.  Gray,  of  the  Harvard  Law  School,  ajid  Mr.  George 
Albert  Walker,  of  the  Boston  bar,  for  valuable  criticism. 

ABBREVIATIONS  USED. 

Allen  (Mass.)=AUen*s  Massachusetts  Rei)orts. 

Am.  I>ec.=Aineriean  Decisions. 

Am.  I^aw  Reg:.=Anierlcan  Law  Register. 

App.  Cas.=AppeaI  Cases,  English  Law  Reports. 

B.  &  S.=B€«t  and  Smith's  English  Queen's  Benoli  Reports. 

B:irb.= Barbour's  Supreme  Court  Reports,  New  York. 

Iieav.=Bea van's  English  Rolls  Court  Reports. 

Cal.=Califomla  Reports. 

Cent.  Rep.=Central  Reporter. 

Ch.  Dlv.=Chancery  Division,  English  Law  Reports. 

CoDn.=Coiiiiecticnt  Reports. 
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Ct.  of  Cl.=Court  of  Claims,  United  States. 

Ciish.  ( Mass. )  =Cu8hiiig*8  Massachusetts  Reports. 

El.  &  Bl.=Ellis  and  Blackburn's  EuglLsh  Queen's  Bench  Reix)rts. 

El.  &  El.=^Ellis  and  Ellis's  English  Queen's  Bench  Kei)<)rts. 

Enc.=^ American  and  English  Encyclopiedia  of  I^aw,  vol.  27,  "  Underground 
Waters,"  pp.  423-444. 

Excli.=Exche4iuer  Reports  (Welsb3%  Hurlstcme,  and  (lordon). 

Gould="A  Treatise  on  tlie  Law  of  Waters,"  tliird  editi<ai,  by  John  M.  (iould. 
Ph.  D.,  Chicago,  1900. 

IL  &.  N.=IIurlstone  and  Nonnan's  English  Exchequer  UeiK)rts. 

IL  L.  Cjis.=IIouse  of  Lords'  Cases. 

Ilun-^IIun's  New  York  Supreme  Court  Reports. 

IIl.=--=Illinois  Reports. 

Ind.=Indiana  Reiwrts. 

Iowa=Iowa  Reports. 

Jones'  Eq.— Jones's  North  Carolina  Equity  Reports. 

Ky.=-Kentucky  Reinirts. 

L.=Laws  (legislative  acts  of  States  and  Territories). 

L.  R.  A.=La>vyer's  Rei>orts  Annotated.  Rochester,  N.  Y.  (liawyers'  Cooi)era- 
tive  Publishing  Company). 

li.  R.  C.  P.=Engll8h  Law  Rejwrts,  Common  Pleas. 
'  L.  R.  Ch.=English  Law  Rei>orts,  Chancery,  Apiieal  Cases. 

L.  R.  II.  L.=Engllsh  Law  ReiH)rts,  English  and  Irish  Appeal  Cases. 

L.  R-.  P.  C.=English  liaw  Reports,  Privy  Council,  Am^eai  Cases. 

L.  T.  N.  S.=Law  Times  Rei)orts,  New  Series. 

M.  &  W.=Meeson  and  Welsby's  English  Exchequer  Rei)orts. 

Mass. = Massachusetts  Reiwrts. 

Me.=Maine  Reiwrts. 

Mich. = Michigan  Reports. 

N.  Car.=North  Carolina  Reports. 

N.  n.=New  Hampshire  Reports. 

N.  Y.=New  York  Report**. 

Nev.= Nevada  Reports. 

Ohio  St.=Ohio  State  Reports. 

Pac.  Rep.=Paciflc  Rei^orter. 

Penn.  St=Pennsylvania  State  Reports. 

Pick. = Pickering's  Massachusetts  Rei>orts. 

Pomeroy=="A  Treatise  on  the  Law  <»f  Water  Rights,"  by  John  Norton  Pom- 
eroy,  LL.  D.,  and  Henry  Campbell  Black,  M.  A.,  St.  Paul.  1803. 

Vt= Vermont  Reports. 


CHAPTER  I. 

COMMON-IiAW    RUIiES    CONCERNING    UNBERGROITND 

WATERS. 

Of  the  water  which  falls  upon  the  earth  in  the  form  of  rain  one 
portion  suffers  evaporation,  a  second  portion  escapes  by  direct  run- 
off into  surface  streams,  while  a  third  portion  sinks  into  the  ground. 
The  second  portion,  or  that  which  escapes  into  surface  streams,  may 
find  its  way  directly  to  the  sea,  with  some  loss  by  evaporation ;  or  it 
may  happen  that  an  appreciable  portion  of  this  water  will  later  sink 
l)elow  the  surface  and  pursue  for  some  time  a  subterranean  course. 
The  third  portion,  or  that  which  at  first  passes  directly  into  the 
ground,  may  later  emerge  to  join  surface  streams,  or  may  find  its 
way  to  the  sea  without  ever  reappearing  at  the  surface.  During  the 
course  of  its  journey  underground,  water  may  collect  into  more  or 
less  well-defined  subterranean  channels,  or  may  pass  through  the 
general  mass  of  porous  earth  by  slow  percolation. 

DEFINITION  OF  UNDERGROUND  WATERS. 

It  will  be  seen,  then,  that  underground  waters  comprise  all  waters 
which  are  for  the  time  being  below  the  surface  of  the  ground^  whether 
they  have  reached  their  present  position  by  penetrating  the  ground 
directly  after  the  fall  of  rain,  or  by  escape  from  such  surface  bodies 
of  water  as  springs,  swamps,  lakes,  rivers,  etc.;  whether  they  are 
confined  to  definite  channels,  or  are  dissipated  throughout  the  mass 
of  more  or  less  porous  ground ;  and  whether  they  are  ultimately  to 
reach  the  sea  without  reappearing  at  the  surface,  or  are  soon  to 
emerge  as  well-defined  streams  or  numerous  widely  distributed 
springs. 

CLASSIFICATION  OF  UNDERGROUND  WATERS. 

Willie  recognizing  the  broad  definition  of  underground  waters 
given  above,  the  law  divides  such  waters  into  two  distinct  classes,  and 
provides  for  each  a  different  rule.  This  division  is  based  on  the 
method  of  transmission  underground — ^whether  in  definite  channels 
or  by  general  percolation.  It  is  evident  that  in  many  cases  it  would 
be  impossible  to  know  whether  or  not  such  underground  transmission 
Were  in  definite  channels;  and  hence  the  law  provides  that  where 
doubt  exists  the  presumption  shall  l^e  in  favor  of  tlie  ordinary  per- 
colation of  water  through  the  ground.    Thus  limited  the  law  recog- 
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nizes  the  two  following  classes  of  iindergrouiul  waters:  (1)  Uiuler- 
groiiiid  (Uirreiits  of  water  flowing  in  defined  and  known  channels; 
{'2)  water  passing  throngh  the  gronnd  beneath  the  snrface,  either 
without  definite  channels  or  in  courses  which  are  unknown. 

UNDERGROUND  WATERS  OF  THE  FIRST  CLASS. 

(Underground  Waters  Flowing  in  Defined  and  Known  Channels.) 

WHAT  CONSTITUTES  UNDERGROUND  W^VTJ^RS  OF  THE  FIRST  CLASS. 

The  meaning  of  "defined  and  known  "  as  here  used  is  thus  explained 
by  (jould  (558) :  "  In  this  connection,  '  defined  '  means  a  contracted 
and  bounded  channel,  though  the  course  of  the  stream  may  be  unde- 
fined by  human  knowledge,  and  '  known,"  which  is  not  here  synony- 
mous with  '  visible,'  I'efei's  to  knowledge  by  reasonable  inference." 
When  the  water  flows  in  an  nndergi'ound  channel  which  could  be 
ascertained  only  by  excavations,  such  a  channel  is  not  considered  as 
'•  known." 

In  order  to  l)e  certain  that  a  given  subterranean  flow  comes  within 
the  scope  of  this  class  of  underground  waters,  one  must  be  able  to 
show,  without  opening  the  ground  by  excavation,  that  the  water  flows 
in  a  definite  channel.  For  example,  it  is  sufficient  for  this  purpose 
if  one  can  show  that  a  continuous  stream  channel  exists,  and  that  the 
water  which  disappears  beneath  sand  and  gravel  in  the  bed  of  this 
channel  at  one  point  reappears  farther  downstream.  This  is  often 
the  ciise  with  strtnims  in  arid  regions,  whose  waters  appear  at  the 
surface  only  at  occasional  points  along  a  channel  which  can  be  readily 
and  continuously  traced.  In  the  case  of  Case  r.  Hoffman  (L.  R.  A. 
20,  J).  40)  it  was  held  that  "  The  flowing  of  water  upon  and  beneath 
the  surface  of  lands  between  a  naturjil  lake  *  *  *  and  a  ci*eek 
into  which  they  discharge  constitutes  a  watercoiirs(»  where  the  flow 
is  all  in  the  same  direction  and  a  part  of  the  way  along  a  distinct 
and  plainly  marked  channel,  although  for  some  of  the  distance  it 
spreads  over  wide  reaches  of  marsh  and  swamp  lands,  and  percolates 
the  soil  in  many  and  most  places  between  the  lake  and  the  creek." 

If  a  stream  flows  into  a  sinkhole  in  a  definite  direction,  pursues  for 
a  short  space  a  subterranean  course,  and  then  emerges  on  the  surface 
agsiin.  it  is  considered  to  have  a  definite  and  known  channel.  Even 
where  a  large  stream  pursues  a  subt-erranean  course  for  a  great  dis- 
tance*, it  comes  within  this  class  if  it  is  shown  to  he  a  w^atercourse  in 
the  proper  sense  of  the  term.  It  has  also  been  held  that  a  subter- 
ninean  stream  has  a  well-defined  channel  where  its  course  is  marked 
by  certain  vegetation  which  would  grow  nowhere  except  above  such 
subterranean  stream.  It  would  seem  that  the  presence  of  sinkholes^ 
or  depressions,  the  structural  relations  of  hard  and  easily  soluble 
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rocks,  and  other  geological  factors  might  often  be  of  great  importances 
in  helping  to  establish  the  existence  and  direction  of  subterranean 
channels.  And  while  it  is  not  essential  that  the  exact  course  of  a 
subterranean  channel  be  known  in  order  to  establish  its  existence,  a 
knowledge  of  that  course  forms  an  important  addition  to  the  evidence. 

It  is  not  sufficient  to  show  that  a  certain  portion  of  water  passes 
underground  from  one  place  to  another,  since  that  water,  even  though 
it  travel  in  a  definite  direction,  may  reach  its  destination  either  by 
I>ercolation  through  the  more  or  less  porous  ground  or  by  passage 
throu^  definite  channels.  Thus,  in  a  case  where  the  flow  of  water 
from  a  spring  was  stopped  when  the  water  was  drained  out  of  a 
natural  basin  on  higher  ground,  it  was  held  that  the  mere  fact  that 
the  spring  was  supplied  from  the  basin  was  insufficient  to  show  that 
the  wat^r  flowed  from  basin  to  spring  in  a  well-defined  channel.  In 
like  manner  it  is  probable  that  the  transmission  of  coloring  matter 
from  one  point  to  another  by  underground  water  would  hardly  be 
regarded  as  evidence  of  the  existence  of  a  definite  channel,  although 
(he  transmission  of  particles  of  material  size,  such  as  fragments  of 
wood,  might  be  considered  more  significant. 

Where  there  is  nothing  to  show  that  the  waters  in  their  subter- 
ranean courses  are  confined  to  definite  and  known  channels,  they  are 
presumed  to  be  transmitted  by  ordinary  percolations  through  the 
ground,  and  so  to  belong  to  the  second  of  the  two  classes  of  under- 
ground waters,  as  defined  above. 

LAWS  RELATING  TO  UNDERGROUND  WATERS  OF  THE  FIRST  CLASS. 

In  the  conception  of  the  law  all  those  underground  waters  which 
have  a  definite  and  known  channel  are  to  be  dealt  with  as  if  they 
were  surface  streams,  and  no  distinction  is  made  between  such  sub- 
terranean and  surface  waters  because  of  their  location.  Accordingly, 
the  laws  applicable  to  this  first  class,  of  underground  waters  are  the 
same  as  those  which  apply  to  streams  on  the  surface  of  the  ground. 

It  is  beyond  the  limits  of  this  paper  to  enter  into  a  discussion  of  the 
relations  of  the  law  to  surface  waters,  but  a  few  of  the  general 
principles  upon  which  that  law  rests  may  be  here  referred  to  in 
order  that  the  rules  governing  the  use  of  underground  waters  of  the 
second  class  may  be  better  appreciated.  Perhaps  the  most  funda- 
mental distinction  is  that  the  law  recognizes  only  certain  rights  in  the 
waters  of  surface  streams  (including,  as  we  have  seen,  underground 
streams  with  definite  and  known  channels),  whereas  it  admits  abso- 
lute ownership  in  subterranean  percolating  waters.  The  right  in 
the  waters  of  surface  streams  is,  in  general,  the  right  to  have  the  water 
flow  through  one's  land  in  its  natural  state,  through  its  accustomed 
channel,  and  without  material  diminution  in  quantity  or  deteriora- 
tion in  quality.    From  this  it  follows  that,  in  general,  one  may  not 
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consume  all  the  water  of  a  stream,  although  he  may  appropriate  a 
reasonal>le  portion  fpr  his  use,  provided  this  right  is  exercised  with 
due  regard  to  the  rights  of  other  proprietors  above  and  below  him. 
He  nuiy,  however,  consume  what  water  is  i-equired  for  nece,ssary  uses, 
even  if  he  renders  the  stream  dry.  He  may  not  divert  a  stream  so  as 
to  cause  it  to  flow  onto  the  land  of  his  neighbor  below  in  a  new  chan- 
nel, although  he  may  divert  the  stream  on  his  own  land,  provided 
he  return  it  to  its  accustomed  channel  without  material  loss  before 
it  leaves  his  property.  He  nuiy  not  build  a  dam  which  will  force 
the  water  back  upon  the  land  of  his  neighbor  above. 

While  this  is  the  general  attitude  of  the  law  toward  surface  streams 
and  underground  watei's  of  the  first  class,  there  are  many  exceptions. 
Thus,  in  a  Massachusetts  decision,  it  has  been  held  that  the  proprie- 
tor who  first  builds  a  dam  for  i*easonable  purposes  has  a  right  to 
maintain  it,  even  though  it  forces  the  water  back  upon  the  land  of 
his  neighbor  upstream  to  such  an  extent  as  to  prevent  the  latter  from 
having  sufficient  fall  to  erect  a  mill  on  his  land,  while  his  dow^nstream 
neighbor  would  not  be  allowed  to  build  a  dam  which  would  raise 
tlu*  water  so  far  as  to  stop  the  wheel  of  the  first  proprietor's  mill. 
Such  a  right  is  generally  given  by  sj^ecial  mill  acts.  This  rule  has 
been  repudiated  in  certain  other  States,  or  else  made  conditional  on 
certain  other  legal  rights.     (Pomeroy,  pp.  13-15.) 

The  greatest  exceptions,  however,  are  to  be  found  in  the  Pacific  and 
Rocky  Mountain  States,  where  the  needs  of  mining,  customs  arising 
in  mining  camps,  etc.,  have  led  to  the  establishment  of  the  law  of 
''  prior  appropriation,"  by  which  the  one  who  first  appropriates  a 
stream  is  entitled  to  divert,  use,  and  consume  such  quantity  of  water 
from  the  stream  as  is  necessary  for  his  mining  operations;  and  he 
l)ecomes  absolute  owner  of  such  water  as  is  thus  appropriated.  This 
doctrine  has  l)een  extended  to  all  other  beneficial  purposes  for  which 
water  is  essential,  such  as  milling,  manufacturing,  agriculture,  irriga- 
tion, and  municipal  purposes.  (Pomeroy,  pp.  19-20;  Gould,  p.  451 
et  seq.) 

UNDERGROUND  WATERS  OP  THE  SECOND  CLASS. 

(Water  passing  through  the  ground  below  the  surface,  either  without  a  definite 
channel  or  in  courses  which  are  unknown. ) 

LAWS  RELATING  TO  UNDEROROL  ND  WATERS  OF  THE  SECOND  CLASS. 
OF.NERAI.  PRINCIPI.K8. 

The  relation  of  the  law  to  under^ound  waters  of  the  second  class, 
or  underground  water's  proi>er,  constitutes  the  subject  of  this  paper. 
It  is  to  be  remarked  at  the  outset  that  the  mutual  rights  and  obliga- 
tions of  neighboring  proprietors  regarding  surface  streams  (includ- 
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ing  the  first  class  of  nndergroiind  waters),  which  have  been  briefly 
referred  to  above,  have  no  application  to  waters  of  this  second  chiss, 
which  are,  or  must  be  presumed  to  be,  ordinary  percolations  through 
the  general  maas  of  more  or  less  porous  ground.  The  fundamental 
principle  upon  which  the  laws  regulating  the  use  of  these  waters  are 
based  is  this:  That  such  i>ercolating  subterranean  waters  are  a  part  of 
the  land  itself,  and  belong  absolutely  to  the  proprietor  within  whose 
territory  they  are.  The  land  belongs  to  the  owner,  whether  it  be  solid 
rock,  porous  ground,  entirely  earthy  matter,  or  part  sx)il  and  part 
water.  The  percolating  waters  within  his  territory  are  as  truly  his 
absolute  property  as  are  the  rocks,  ores,  or  minerals.  Consequently 
he  may  take  and  use  such  waters  as  he  pleases,  although  such  use 
may  cause  damage  to  his  neighbor. 

From  this  it  follows  that  one  may  withdraw  from  his  soil  all  the 
percolating  water  he  desires;  and  since  it  is  manifestly  impossible  to 
say  how  much  of  such  water  was  originally  within  the  limits  of  his 
own  territory,  how  much  comes  into  his  territory  from  that  of  his 
neighbors,  or  how  much  passes  from  his  own  territory  into  that  of 
his  neighbors,  it  is  held  that  he  may  completely  abstract  all  such 
waters  from  his  own  soil,  even  though  in  so  doing  he  also  abstracts 
the  water  from  the  soil  of  neighboring  proprietors.  In  like  manner, 
one  may  obstruct  or  interfere  with  the  natural  flow  of  underground 
waters  of  this  class  or  change  the  course  of  such  flow  in  any  way  he 
may  choose. 

There  are  several  conditions  which  have  resulted  in  the  develop- 
ment of  such  a  body  of  law.  The  courses  of  such  waters  as  are 
embraced  in  this  class  being  "  indefinite  and  unknown,"  it  has  l)e^n 
believed  that  any  other  rule  would  hold  a  man  responsible  for  the 
preservation  of  rights  which  he  could  not  appreciate  until  after  such 
right^s  had  been  violated.  Not  until  his  own  well  was  completed 
could  he  know  that  it  would  abstract  the  water  from  his  neighbor's 
well.  Xot  until  his  own  mine  excavation  was  made  could  he  tell 
that  farming  land  miles  away  would  be  drained  of  its  water.  "  One 
can  hardly  have  rights  upon  another's  land  which  are  imperceptible." 

It  has  also  lx?en  pointed  out  (Tindal,  C.  J.,  in  Acton  v.  Blundell, 
12  M.  &  W.,  p.  850)  that  no  one  knows  what  changes  these  under- 
gro\md  waters  undergo;  that  perhaps  only  a  day  ago  the  course 
taken  bj'  such  waters  became  what  it  is  to-day.  The  sinking  of  any 
well  may  completely  alter  the  direction  of  percolation  over  a  given 
area ;  and  the  proprietor  can  not  be  h(»ld  responsible  for  such  changes 
as  may  benefit  or  damage  his  neighbor,  but  concerning  which  neither 
of  them  can  have  any  knowledge  until  after  the  change  is  effected. 

Any  other  rule,  it  is  argued,  A\H)uld  place  an  unbearable  responsi- 
bility upon  the  proprietor,  for  in  the  proper  use  of  one's  own  land 
it  has  happened  that  the  waters  have  been  drained  from  land  several 
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miles  iiway.  The  ordinary  work  of  mining  may  so  drain  the  water 
from  the  soil  that  destruction  of  crops,  failure  of  streams,  and  even 
cave-ins  will  result  at  great  distances  from  the  mine.  To  hold  tlie 
proprietor  responsible  for  such  unforeseen  results  of  his  legitimate 
pursuits  would  necessarily  greatly  interfere  with  beneficial  occupa- 
tions of  various  kinds.  Such  is  the  idea  expressed  by  Lewis,  C.  J., 
when  he  says :  "  No  man  could  dig  a  cellar  or  a  well,  or  build  a  house 
on  his  own  land,  because  these  operations  necessarily  interrupt  the 
filtratioiis  through  the  earth.  Nor  could  he  cut  down  the  forest 
and  clear  his  land  for  the  purposes  of  husbandry,  because  the  evapo- 
ration which  would  be  caused  by  exposing  the  soil  to  the  sun  and  air 
would  inevitably  diminish,  to  some  extent,  the  supply  of  water  which 
would  otherwise  filter  through  it.  He  could  not  even  turn  a  furrow 
for  agricultural  purposes,  because  this  would  partially  produce  the 
same  result."     (AVheatley  v.  Baugh,  25  Penn.  St.,  p.  532.) 

This  whole  matter  has  been  sunnned  up  by  one  authority  in  th« 
following  words:  "'  The  law  i^ecognizes  no  correlative  rights  in  respect 
to  underground  waters  percolating,  oozing,  or  filtrating  through  the 
earth,  and  this  mainly  from  considerations  of  public  policy — (1) 
Because  the  existc^nce,  origin,  movement,  and  course  of  such  waters, 
and  the  causes  which  govern  and  direct  their  movements  are  so  secret, 
occult,  and  concealed  that  an  attempt  to  administer  any  set  of  legal 
ruk\s  in  respect  to  them  would  be  involved  in  hopeless  uncertainty,  and 
would  be,  therefore,  practically  impossible.  (2)  Because  any  such 
recognition  of  correlative  rights  would  interfere,  to  the  material  detri- 
ment of  the  Commonwealth,  with  drainage  and  agriculture,  mining, 
the  construction  of  highways  and  railroads,  with  sanitary  regulations, 
building,  and  the  general  progirss  of  improvement  in  works  of  embel- 
lishment and  utility."  (Brinkerhoff,  J.,  in  Frazicr  v.  Brown,  12  Ohio 
St.,  p.  ;3ll.) 

With  the  above  brief  reference  to  the  general  principles  upon  which 
the  law  relative  to  underground  water's  of  the  second  class  is  based, 
att(»ntion  will  now  l>e  given  to  the  application  of  this  law  to  more  con- 
crete castas,  exceptions  to  the  general  rules  being  noted,  and  the 
opinions  in  accordance  with  which  typical  cases  have  been  decided 
quoted  to  such  an  extent  as  may  serve  to  make  the  matter  clear. 

Throughout  the  following  pages  it  should  be  borne  in  mind  that 
"  subterranean "  or  "  underground  "  waters,  as  here  used,  refers 
always  to  the  second  class  of  underground  waters — those  which  are, 
or  must  be  presumed  to  be,  the  result  of  ordinary  percolation  througli 
the  general  mass  of  the  ground. 

INTEBFKRENCE    WITH    WELLS. 

It  is  known  that  where  one  well  has  been  successfully  supplying 
water  for  a  time,  and  then  a  second  well  is  driven  in  gn»ater  or  less 
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proximity  to  the  first,  the  result  may  be  to  diminish  the  supply  of 
water  available  from  the  first  well,  or  even  to  stop  that  supply  entirely. 
This  matter  of  ''  well  interference  "  has  received  considerable  atten- 
tion from  students  of  the  problem,  and  it  is  known  that  the  closeness 
with  which  wells  may  be  placed  without  expecting  serious  interfer- 
ence depends  upon  several  factoids,  among  which  is  the  manner  of  their 
disposition  with  regard  to  the  direction  of  the  movement  of  under- 
ground waters. 

The  right  of  a  proprietor  to  interfere  with  the  supply  of  his  neigh- 
bors well  by  driving  a  well  on  his  ow^n  land  is  upheld  by  an  almost 
unbroken  line  of  legal  authority.  The  only  redress  which  the  other 
has  is  to  sink  his  well  deeper,  and  the  geological  conditions  may  be 
such  that  even  this  will  afford  him  no  relief.  A  proprietor  has  a  per- 
fect right  to  dig  his  w^ell  and  by  means  of  it  to  draw  off  all  the  water 
from  his  own  land  which  w^ould  otherwise  pass  to  his  neighbor,  and 
also  to  draw  off  all  the  w^ater  coming  from  his  neighbor's  land,  even 
if  the  result  be  to  make  the  neighlxn  s  w^ell  entirely  dry.  Or  a  pro- 
prietor may  interfere  wuth  his  neighbor's  well  by  any  other  use  of  his 
own  property,  as  by  digging  ditches,  excavating  mines  or  quarries,  or 
obstructing  in  any  way  the  natural  flow  of  underground  waters. 

Thus,  in  a  case  where  a  mill  was  run  by  water  raised  from  a  well, 
and  the  sinking  of  a  coal  pit  half  a  mile  distant  drew  off  the  supply 
of  water  from  the  well,  it  w  as  held  that  the  damage  to  the  mill  owner 
was  not  a  legal  injury,  and  that  there  was  no  redress  for  him  at  law. 
(Acton  i\  Blundell,  12  M.  &  W.,  p.  324.)  In  like  manner  in  a  case 
where  the  construction  of  a  sewer  or  drain  by  one  party  prevented 
water  from  flowing  to  the  well  of  another  and  abstracted  from  the 
well  water  which  had  already  found  its  way  there,  it  was  held  that 
the  party  whose  well  was  thus  damaged  had  no  legal  redress.  (Ne^v 
River  Co.  r.  Johnson,  2  El.  &  EL,  pp.  «4-4^iG.)  "  It  makes  no  diffc  r- 
ence  whether  the  damage  arise  by  the  water  percolating  away,  so  that 
it  ceases  to  flow  along  channels  through  w^hich  it  previously  found  its 
way  to  the  spring  or  well,  or  whether,  having  found  its  w^ay  to  the 
spring  or  well,  it  ceases  to  he  retained  there."  (Ballacorkish  Mining 
Co.  V.  Dumball,  29  L.  T.  X.  S.,  p.  im.) 

A  notable  exception  to  the  above  rule  is  presented  by  certain  New 
Hampshire  cases,  w  here  it  has  been  held  that  a  proprietor  must  make 
such  use  of  his  land  as  is  reasonable  if  he  wishes  to  escape  liability 
for  damage  caused  to  his  neighbor's  well.  The  court  has  expressed 
its  opinion  in  one  such  case,  as  follows :  "  We  do  not  think  it  follows 
*  *  *  that  a  landowner  has  the  full  and  unlimited  ownership  and 
the  absolute  and  unqualified  right  of  control  of  all  water  in  or  upon 
his  land  not  gathei-ed  into  natural  watercourses;  for  the  nonexistence 
of  an  absolute  right  does  not  conclusively  disprove  the  existence  of  a 
qualified  right.     *     *     *     Any  interference  by  one  landowner,  with 
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tlic  natural  drainage,  injurious  to  land  of  another  and  not  reasonable 
is  unjustifiable."  (Bartlett,  J.,  in  Bassett  v.  Salisbury  Mfg.  Co.,  48 
N.  H.,  pp.  57J^574,  577;  82  Ain.  Dec,  pp.  180,  185.)  This  principle, 
that  the  absolute  ownership  of  percolating  waters  is  to  be  qualified 
by  i^ecpiiring  a  reasonable  use  of  such  watei's,  has  been  adhered  to  in 
other  cases.  Thus  in  an  Iowa  case  (Willis  v.  Perry,  see  L.  R.  A.  26,  p. 
124),  a  city  made  several  wells  and  pumped  much  water  from  them, 
thereby  depriving  a  woman  of  water  which  she  was  accustomed  to 
secure  from  her  well.  The  city  was  held  liable  for  damages  on  the 
ground  that  its  use  of  the  water  was  not  reasonable.  It  was  also  held 
that  the  reasonableness  of  the  use  did  not  depend  upon  the  city's 
needs  or  wants,  but  should  be  determined  in  view  of  the  number  of 
well  owners  and  their  respective  wants. 

A  second  exception  to  the  rule  is  formed  by  an  important  Califor- 
nia case  (Katz  v.  Walkinshaw,  141  Cal.,  p.  116),  referred  to  in  more 
detail  under  the  heading  "''  Injury  to  land  ''  (pp.  20-21),  where  it  was 
held  that  the  owner  of  one  artesian  well  had  no  right  to  withdraw  per- 
colating water  for  the  purpose  of  carrying  it  to  distant  lands  for  sale 
when  such  action  decreased  the  supply  of  his  neighbor's  well  to  the 
irreparable  injury  of  the  latter.  This  decision  will  probably  form  a 
precedent  in  other  irrigation  States  where  artesian  water  is  necessary 
for  agricultural  purposes. 

Another  apparent  exception  to  the  general  rule  is  to  be  found  in 
those  cases  where  a  corporation  or  similar  body,  having  secured  con- 
trol of  certain  land,  makes  such  use  of  that  land  as  to  damagi^  the 
well  of  a  neighboring  landowner,  the  corporation  l^ing  required  to 
pay  damages  in  such  cases.  This  appaixjut  exception  is  to  lx»  recon- 
ciled on  the  ground  that  the  corporation  does  not  secure  absolute  own- 
ership of  the  land,  but  merely  purchases  certain  rights  in  that  land, 
or  else  is  required  by  the  empowering  statut<i  to  pay  all  damages 
resulting  to  property  not  its  own.  Thus,  in  a  case  where  excavations 
by  a  railroad  company  within  its  right  of  way  resulted  in  damage  to 
the  well  of  a  neighboring  proprietor  the  company  was  held  liable  for 
the  damage,  on  the  ground  that  it  did  not  own  the  land,  but  had  only 
acquired  a  special  right  in  the  land  on  the  condition  of  paying  all 
damages  which  might  be  thereby  occasioned  to  others.  (Parker  v. 
Boston  and  Maine  R.  R.,  3  Cush.  (Mass.),  pp.  109,  114.)  In  a  case 
where  a  corporation  was  sinking  a  ditch  and  well  and  erecting  a 
pump  to  get  water  for  its  customers,  on  land  held  by  a  private  party 
in  fee  but  taken  by  the  corporation  under  a  statute,  and  it  was  shown 
that  the  result  would  Idc  to  injure  the  water  rights  on  adjoining  land 
owned  by  the  same  private  party,  an  injunction  was  granted  against 
the  corporation  (Hart  r,  Jamaica  Pond  Aqueduct  Co.,  138  Mass.,  p. 
488) ;  and  where  a  town  constructed  a  sewer  upon  land  taken  for  that 
purpose,  thereby  draining  wells  fed  by  i>ercolation  through  soil  on 
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ken  and  not  adjoining  land  taken,  it  was  held  liable  for  the 
the  ground  that  it  was  not  owner  of  the  land.  (Trow- 
;rookline,  144  Mass.,  pp.  139,  141-142.) 
>ther  hand,  when  it  is  considered  that  the  corporation  or 
ly  has  become  absolute  owner  of  the  land,  the  usual  rule 
i  no  damages  can  be  i*ecovered  in  case  a  well  is  injured  by 
wrhich  such  corporation  may  choose  to  put  its  land.  Thus 
held  that  a  city  is  not  liable  for  damage  resulting  from  the 
n  of  a  sewer.  (Elster  v,  Springfield,  49  Ohio  St.,  p.  82 
VTiere  the  water  wai5  wholly  abstracted  from  a  well  as  a 
e  construction  of  the  Washington  water  tunnel,  authorized 
yf  Congress,  it  was  held  that  the  damage  was  not  a  legal 
ce  the  United  States  had  a  clear  title  to  the  property, 
r  V.  U.  S.,  25  Ct.  Cls.,  pp.  87-97.) 

id  company  was  not  held  resi)onsible  for  injury  to  a  spring 
here  it  had  acquired  the  "  right  of  way  over  and  through 
)r  all  purposes  connected  with  the  construction,  use,  and 
of  its  railway."  (Ilougan  v.  Milwaukee  and  St.  Paul 
35  Iowa,  p.  558.)  It  has  been  held  that  a  railroad  com- 
he  purpose  of  constructing  its  road,  has  the  same  right  to 
ithin  the  limits  of  its  right  of  way  that  a  private  individual 
upon  his  land  for  any  purpose,  and  that  one  whose  well  is 
ry  as  a  result  of  such  excavation  can  have  no  legal  redress, 
iny  and  Salem  R.  R.  Co.  /'.  Peterson,  14  Ind.,  ri2,  114;  77 
)p.  60,  62.) 

al,  then,  the  rule  holds  that  one  who  actually  owns  land 

such  use  of  that  land  as  he  may  desire,  whether  such  use  is 

or  not  being  generally   held   i?uriiaterial,  and  that  any 

dch  such  use  may  cause  to  a  neighbor's  well  is  not  a  legal 

INTERFERENCE  Willi   SPRINGS. 

i  of  law  applicable  to  interference  with  wells  apply  in  gen- 
r|ual  force  to  interference  with  springs.  It  is  usually  held 
rietor  may  make  such  use  of  his  land  as  he  desires,  although 
iy  cause  the  water  in  his  neighbors  spring  to  diminish  or 
ipj>ear.  Thus,  in  a  case  where  large  springs  on  a  land- 
operty  were  destroyed  by  excavations  made  by  a  metro- 
ird  of  works  for  a  sewer,  it  was  held  that  no  damages 
oUected.  (Regina  /'.  Metropolitan  Board  of  Works,  3 
708.)  Where  a  spring  was  fed  solely  from  percolating 
n  a  swamp  on  wet  land  around  it,  and  not  by  any  running 
vas  held  that  no  damages  con  Id  l)e  recovered  against  one 
ed  the  waters  by  means  of  a  tuiniel  and  ditch  constructed 

^-05  M 2 
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on  his  own  land.     (So.  Pac.  R.  R.  Co.  v.  Dufour,  95  Cal.,  p.  G15;  30 
Pac.  Rep.,  p.  783.) 

In  a  like  manner  it  has  been  held  in  a  Vermont  case  that  "  a  grant 
of  a  spring  does  not  by  implication  convey  percolating  water  before 
it  reaches  the  spring."  ( Wheelock  v,  Jacobs,  70  Vt.,  p.  1G2.)  A  spring 
destroyed  by  mining  operations  is  not  a  subject  of  legal  redress  in  case 
the  ground  itself  is  properly  supported.  (Gumbert  v.  Kilgore,  0  C^nt. 
Rep.,  p.  406.)  If  the  ground  itself  is  improperly  supported,  however, 
and  a  spring  is  injured  in  consequence,  damages  may  be  collected. 
In  general,  also,  a  city  is  not  responsible  because  a  sewer  constructed 
by  it  drains  away  the  percolating  waters  which  formerly  supplied  a 
spring.     (Elster  v.  Springfield,  49  Ohio  St.,  p.  82.) 

But  there  are  exceptions  to  the  above  general  ruling  of  the  courts. 
It  has  been  held,  for  instance,  that  *'  where  a  stream,  from  time  imme- 
morial, has  flowed  through  plaintiff's  land  in  a  perceptible  current  and 
in  a  well-defined  channel,  his  right  to  have  such  flow  continued  is  not 
affected  by  the  fact  that  the  source  of  the  stream  is  a  spring  on  defend- 
ant's land."  (Pomeroy,  p.  17G ;  Chauvet  /;.  Hill,  93  Cal.,  pp.  407-410; 
28  Pac.  Rep.,  pp.  1060^1007.) 

The  question  of  reasonableness  of  use  has  been  emphasized  in  som^- 
cases,  as,  for  instance,  where  a  person  dug  a  trench  and  placed  a  til^ 
pijx^  in  such  manner  as  to  abstract  ]>ercolating  water  which  supplied- 
a  spring  and  to  conduct  it  into  a  sewer.     It  was  held  that  the  persoiL 
had  no  right  to  collect  or  divert  percolating  water  for  the  sole  purpose 
of  wasting  it.     (Stillwater  Water  Co.  r.  Farmer,  see  L.  R.  A.  00,  p- 
875.)      "  Even  a  railroad  corporation  armed  by  law  with  the  eminent- 
domain,  and  having  power  to  take  private  property  for  the  construc- 
tion of  its  road,  is  answerable  to  the  owner  of  a  spring  for  destroying' 
it,  although  its  destruction  be  caused  by  excavations  on  the  land  of  aa 
adjacent  proprietor."    (Lewus,  C.  J.,  in  Wheatley  r,  Baugh,  25  Penn. 
St.,  p  533.)     As  in  the  case  of  well  interference,  discussed  above,  this 
last  may  be  only  an  apparent  exception  to  the  rule,  and  in  general  is 
to  be  reconciled  on  the  ground  that  the  railroad  company  is  not  abso- 
lute owner  of  the  land,  but  merely  acquires  certain  rights  therein,  or 
is  required  by  statute  to  pay  compensating  damages. 

INTERt-ERENCE   WITH    STREAMS. 

According  to  the  law  of  surface  waters  a  landowner  is  entitled  to 
have  a  surface  stream  flow  through  his  land  in  its  natural  condition 
without  material  diminution  in  quantity.  But  such  streams  are  often 
fed  largely,  either  directly  or  indirectly,  by  percolating  waters.  This 
brings  about  an  inevitable  conflict  between  the  laws  of  surface  and 
subterranean  waters,  for  according  to  the  one  a  proprietor  can  not 
do  anything  which  will  diminish  the  volume  of  the  stream  flowing 
through  his  neighbor's  land,  wdiile  according  to  the  other  he  has  a 
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I>erfect  right  to  the  iwrcolating  waters  which  supply  that  stream, 
even  though  by  using  such  waters  he  may  diminish  the  vohune  of  the 
stream.    Conflicting  decisions  have  been  the  result  of  such  a  condition. 

The  decisions  of  many  authorities  are  on  the  side  of  the  application 
of  the  laws  relating  to  subterranean  waters,  according  to  which  the 
one  who  suffers  as  a  result  of  the  diminished  volume  of  the  stream  has 
no  recourse  against  the  one  who  caused  the  damage.  Thus,  in  a  cise 
where  a  mill  which  had  l)een  propelled  for  more  than  sixty  years  by 
a  streum  was  retarded  because  the  stream  was  diminished  in  volume 
as  a  result  of  the  sinking  of  a  well  which  abstracted  a  great  amount 
of  the  percolating  waters  which  fed  the  stream,  it  was  held  that  the 
damage  was  not  a  legal  injury.  (Chasemore  r.  Richards,  7  H.  L. 
Cas.,  p.  U9;  2  H.  &  X.,  p.  108;  5  II.  &  X.,  p.  dS±)  It  has  likewise 
been  held  in  California  that  the  fact  that  a  party  is  entitled  to  the 
water  of  a  stream  which  is  fed  by  a  spring  can  not  prevent  the  owner 
of  the  land  from  digging  ditches  for  a  us(>ful  j)urposi»  and  thereby 
diverting  the  ])ercolating  watei-s  which  supply  the  spring.  (So.  Pac. 
R.  R.  Co.  r.  Dufour,  D5  Cal.,  pp.  019-0:20.) 

On  the  contrary,  in  another  case  where  parties  sunk  a  well  on  their 
own  property,  thus  preventing  water  from  percolating  in  its  natural 
course  into  a  stn»am  upcm  which  another's  mills  were  situated,  result- 
ing in  danuige  to  the  running  of  the  mills,  it  was  held  that  the  parties 
causing  the  damage  were  liable  for  it.  (Dickinson  v.  Grand  Junc- 
tion Canal  Co.,  7  Exch.,  p.  282.)  So  also  it  has  been  held  that  "  the 
draining  of  the  underground  sources  of  a  surface  stream  by  pumping 
water  from  wells  to  supply  a  city  reservoir  renders  the  city  liable  to 
the  owner  of  the  land  through  which  the  stream  naturally  flows, 
although  the  city  is  the  owner  of  the  land  on  which  the  wells  are 
located.''  (Smith  r,  Brooklyn,  100  X.  Y.,  p.  357.)  In  another  case 
similar  to  the  al)ove,  where  the  defensi^  was  made  that  the  defendant 
had  only  intercepted  underground  waters  Ix^fore  they  reached  the. 
stream,  the  defense*  was  held  to  be  insufficient.  In  Xevada  it  has  l>een 
held  that  where  a  stream  is  fed  by  springs,  but  the  water  in  passing 
from  such  springs  to  the  stream  takes  a  course  underground  which  is 
not  well  understood  or  defined,  one  can  not  lawfully  cause  damage  to 
a  prior  appropriator  on  the  stream  by  gainiiig  control  of  the  water 
from  the  springs  on  the  ground  of  a  right  to  take  subterranean  and 
percolating  waters.     (Strait  v.  Brown,  10  Xev.,  pp.  317-324.) 

INJUBY    TO    LAND. 

The  damage  caused  by  withdrawing  sul)terranean  waters  is  not 
wholly  restricted  to  interference  with  the  natural  conditions  of  wells. 
springs,  and  streams.  It  may  happen  that  the  withdrawal  of  such 
waters  will  result  in  a  sinking  or  caving  in  of  a  neighbor's  land  or  in 
the  destruction  of  his  crops.     On  the  general  principle  that  a  man  is 
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absolute  owikt  of  the  subterranean  percolations  within  his  territon 
and  may  do  as  he  pleases  with  them,  and  because  it  is  held  that  a  niai 
has  no  legal  right  to  the  support  of  underground  water,  it  has  beei 
decided  that  where  a  landowner  withdraws  so  much  of  such  water  a 
to  cause  a  subsidence  of  the  land  in  his  neighbor's  territory  or  ai 
injury  to  his  crops,  he  is  not  responsible  for  the  damage.  So,  also 
while  a  man  entitled  to  take  minerals  from  a  land  is  required  to  leavt 
proper  support  for  the  surface  he  may  drain  the  subterranean  wate: 
from  the  ground,  even  if  that  results  in  a  subsidence  of  the  surface 
(See  Gould,  p.  565  and  subjoined  references.) 

On  the  other  hand,  cases  have  l>een  decided  in  the  opposite  way— 
as,  for  example,  a  certain  New  York  case  where  it  has  been  held  tlia 
*'  The  draining  of  land  of  a  private  proprietor  by  city  pumping  woik 
which  exhaust  from  all  the  region  thereabouts  the  natural  supply  .o 
underground  or  subsurface  water  and  thus  prevent  the  raising  upoi 
it  of  crops  to  which  the  land  was  and  is  peculiarly  adapted,  or  destro; 
such  crops  after  they  are  grown  or  partly  grown,  renders  the  cit; 
liable  to  him  for  the  damages  which  he  sustains  and  entitles  him  t4 
an  injunction  against  a  continuance  of  the  wrong."'  (Forbell  ?;.  N.  Y. 
164  N.  Y.,  p.  522.)  The  statute  of  incorporation  may  hold  a  com 
pany  resi^onsible  for  damages  in  such  cases. 

A  very  important  case  in  this  connection  is  that  of  Katz  i\  Walkin 
shaw,  decided  by  a  California  court  in  1908.  Parties  owning  lane 
on  which  were  growing  trees,  shrubs,  etc.,  which  were  irrigated  h] 
percolating  artesian  water,  brought  suit  to  restrain  another  land 
owner  from  withdrawing  such  percolating  artesian  water  for  th 
purpose  of  conveying  it  to  distant  lands  for  sale,  on  the  ground  tha 
such  action  diminished  the  water  supply,  to  the  irreparable  injury  o 
the  trees,  shrubs,  etc.  It  was  held  that  the  usual  rule  of  common  lav 
on  the  subje(;t  of  such  percolations  was  not  to  be  regarded  as  an^^ 
])art  of  the  law  of  California,  where  the  arid  climate  brought  abou 
conditions  totally  diflerent  from  those  existing  where  the  rule  ii 
<luestion  first  sprang  up.  Consequently  the  decision  of  the  lowe: 
court,  based  on  that  rule  of  common  law,  was  reversed,  and  it  wa 
held  that— 

'*  Each  owner  of  soil  lying  in  a  belt  which  Ix^comes  saturated  witl 
percolating  water  is  entitled  to  a  reasonable  use  thereof  on  his  ow 
land,  notwithstanding  such  reasonable  use  may  interfere  with  wate 
percolation  in  his  neighbor's  soil;  but  he  has  no  right  to  injure  hi 
neighlwrs  by  an  unreasonable  divei>?ion  of  the  water  [percolating  i 
the  f)elt  for  the  purpose  of  sale  or  carriage  to  distant  lands. 

"The  owners  of  artesian  wells  sunk  in  the  artesian  belt  of  percc 
lating  water,  the  watei*s  of  which  are  necessary  for  domestic  use  an 
irrigation   of   their   lands,   on    which    are   growing  trws,     *     * 
etc.,  are  entitled  to  an  injunction  to  restrain  the  diversion  of  the  wate 
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percolating  in  the  artesian  belt,  by  an  owner  of  land  situated  in  the 
belt,  for  the  purpose  of  conveying  the  same  to  distant  lands  for  sale, 
to  the  irreparable  injury  of  the  plaintiffs."  (Katz  i\  Walkinshaw, 
Ul  Cal.,  p.  116.) 

The  rule  thus  established  for  California  is  of  far-reaching  impor- 
tance, and  will  probably  form  a  precedent  in  the  other  States  of  the 
West  where  subterranean  waters  are  necessarily  relied  on  for  irriga- 
tion purposes. 

DAMlflNO  OF  UNDERGROUND  WATERS. 

Thus  far  we  have  been  considering  only  such  cases  as  involved 
the  abstraction  of  imderground  waters.  It  is  possible,  however,  to 
work  damage  to  a  neighbor  by  so  obstructing  the  natural  flow  of 
underground  water  as  to  cause  it  to  set  back  upon  a  neighbor's  land 
and  so  flood  it.  Following  the  principle  that  a  man  may  use  that 
which  belongs  absolutely  to  him  in  any  manner  he  may  choose,  it 
has  been  held  that  a  landowner  who  obstructs  underground  w^aters 
within  his  own  territory  is  not  liable  for  any  damage  which  may 
result  to  his  neighbor.  So  in  Vermont,  where  the  owner  of  a  mill 
pond  raised  the  height  of  the  water  on  his  own  land,  thereby  causing 
subterranean  waters  to  set  back  and  flood  a  neighbor's  land,  it  was 
held  tjiat  the  owner  of  the  pond  was  not  liable  for  the  damage 
caused.    (Harwood  v.  Benton,  32  Vt.,  p.  724.) 

On  the  other  hand,  in  a  similar  case  in  New  Hampshire,  an  oppo- 
site decision  was  rendered.  (Bassett  v.  Salisbury  Mfg.  Co.,  43  N.  H., 
p.  569.)  Where  a  miner  stops  up  the  exit  from  his  mine  into  a  lower 
mine,  thereby  causing  the  water  to  rise  in  the  upper  mine  until  it 
flows  over  into  a  neighbor's  mine,  he  is  not  liable  for  the  resulting 
damage.  In  some  cases,  however,  an  injunction  will  be  granted 
against  the  one  about  to  cause  such  damage.  (Gould,  pp.  572-573 
and  references.)  And  if  one  owner  removes  barriers  by  trespass,  as 
by  extending  his  works  into  his  neighbor's  mine,  he  is  required  to  pro- 
tect that  mine  against  inundation,  unless  he  has  already  been  pro- 
ceeded against  for  the  trespass,  and  recovery  had  against  him  for  it. 
((fould,  pp.  570-571  and  references.) 

DISPOSAL  OF   INTEBCKPTED   UNDFBGROUND    WATFaiS. 

While  a  landowner  is  entitled  to  withdraw  from  his  soil  all  the 
^ater  he  d^ires,  even  to  the  point  of  abstracting  all  the  water  from 
liis  own  and  his  neighbor's  land,  having  once  intercepted  such  water 
for  his  use,  he  is  responsible  for  the  disposal  of  the  same  without 
<Jamage  to  his  neighbor.  Having  once  intercepted  and  appropri- 
ated siich  water,  he  can  not  permit  it  to  flow  into  his  neighbor's 
M  and  effect  damage  there,  even  if  it  w^ould  have  proceeded  there 
and  effected  the  damage  had  he  not  intercepted  it.     So  a  mine  owner, 
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while  ho  has  a  right  to  permit  the  water  naturally  flowing  in  his  own 
niino  to  pass  off  by  gi-avitation  into  the  mine  of  his  neighbor,  pro- 
vided his  operations  are  carried  on  pro|>erly,  yet  will  have  no  right 
to  let  such  water  pass  off  into  the  neighbor's  mine  after  he  has  once 
collected  or  detained  it  for  his  own  use. 

The  application  of  this  rule  to  one  particular  case  is  of  interest 
as  showing  the  exact  distinction  made  by  the  law  regarding  this 
point.  Certain  mine  owners  sunk  a  shaft  on  their  property  which 
tapjH^d  underground  waters  that  formerly  found  their  way  into 
older  workings  on  the  same  property,  and  thence  into  a  neighl)or's 
mine.  The  owmers  of  the  first  property  then  made  a  lx)rehole  in  the 
bottom  of  the  shaft  for  the  express  ])urpose  of  letting  off  the  water 
into  the  older  workings,  whence  it  percolated  into  the  neighbors 
mine  precisely  as  before.  The  court  decided  that  the  owners  of  the 
shaft  had  approj;)riated  the  wat<^r,  and  were  therefore  re^sponsible 
for  any  further  damage  caused  by  its  flowing  into  the  neighbor's 
mine.  This  seemed  to  be  in  accordance  with  the  principle  outlined 
above.  But  the  case  was  appealed,  and  the  former  decision  was 
reversed  on  the  gi'ound  that  the  water  in  the  shaft  had  not  been 
appropriated  at  all,  but  merely  altered  in  its  course  without  even 
adding  to  the  amount  flowing  into  the  neighbor's  mine,  or  changing 
the  time  of  its  getting  there.  (West  Cumberland  Iron  Co.  i\  Ken- 
yon,  6  Ch.  D.,  p.  773;  11  Ch.  D.,  p.  782.)  In  New  Hampshire  it  has 
bi»en  held  that  a  landowners  right  to  alter  the  course  of  such  waters 
is  restricted  to  what  is  necessary  in  the  reasonable  use  of  his  own 
property.  (Gould,  p.  558  and  references.)  In  case  underground 
water  reaches  the  surface  through  an  artesian  well,  the  owner  of  the 
well  may  he  prevented  from  allowing  the  water  to  flow  into  the 
streets  of  a  city.  (Skaggs  >\  Martinsville,  140  Ind.,  p.  470.)  But 
in  a  case  where  water  from  an  artesian  well  was  allowed  to  flow  into 
a  natural  watercourse  which  was  "  the  only  practicable  outlet  for  the 
flow  from  such  well,"  the  owner  of  the  well  was  held  not  liable  to 
injunction.     (Barnard  v.  Shirley,  135  Ind.,  p.  547.) 

ARTIFICIAL    PRODUCTION    OF    PERCOLATION. 

AVliile  it  has  been  held  legal  for  a  man  to  abstract  percolating  waters 
which  are  on  their  way  to  a  stream  or  si)ring,  or  to  a  neighbor's  well, 
and  while  he  may  even  cause  the  water  already  in  his  neighl>or's 
well  to  percolate  out  of  it  toward  and  into  his  own  well(sc»e  preced- 
ing paragraphs),  it  has  been  held  unlawful  for  him  to  ccmstruct  a 
well  or  other  structure  near  a  running  stream,  and  thus  cause  cur- 
rents of  percolating  waters  to  develop,  which  would  abstract  water 
from  sucli  stream.  There  is  thus  a  distinct  difference  betwwn  the 
right  to  take  underground  water  Ix^fore  it  reaches  surface  streams, 
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springs,  etc.,  and  the  right  to  abstract  water  which  is  ah*eady  a  part 
of  those  surface  accuniuhitions.  And  since  it  is  a  principle  of  law 
that  a  man  has  no  right  to  do  indirectly  that  which  he  is  not  allowed 
to  do  directly,  he  can  not  take  water  from  his  neighbor's  spring  or 
stream  by  placing  a  drain  or  well  only  a  few  feet  away,  and  thus  let- 
ting such  water  run  into  his  drain  or  well,  when  he  is  not  allowed  to 
take  that  water  off  directly  b}'^  means  of  a  pipe  or  ditch.  As  has  been 
stated  by  one  authority,  "  If  you  can  not  get  at  the  underground 
water  without  touching  the  water  in  a  defined  surface  channel  I 
think  you  can  not  get  at  it  at  all."  (I^rd  Hatherly,  L.  C,  in  Grand 
Junction  Canal  Co.  r.  Shugar,  L.  R.,  r>  Ch.,  p.  488.)  Thus  in  a  case 
where  one  proprietor  constructed  a  drain  close  to  a  surface  stream, 
with  the  result  that  the  drain  drew  off  the  water  flowing  in  the 
stream,  to  the  damage  of  a  neighbor,  an  injunction  was  gi*anted  pre- 
venting the  unlawful  act.  (Grand  Junction  Canal  Co.  v.  Shugar, 
L.  R.,  6  Ch.,  p.  483.)  So  also  in  a  Massachusetts  case  it  was  held 
that  "  a  person  can  not  draw  water  from  a  pond  by  percolation  if  he 
has  no  right  to  draw  it  therefrom  directly."  (Proprietors  of  Mills  v. 
Braintree  Water  Supply  Co.,  149  Mass.,  p.  478.) 

It  will  readily  appear  that  some  difficulty  must  frequently  be 
found  in  determining  whether  or  not  the  artificial  structure  actually 
results  in  the  abstraction  of  water  from  a  surface  stream  or  other 
body  of  surface  water.  The  mere  proximity  of  a  well  to  a  stream,  for 
instance,  does  not  prove  abstraction.  Neither  does  the  diminution 
of  water  in  the  stream,  since  the  well  may  only  secure  percolating 
water  which  has  not  yet  reached  the  stream.  Tlie  farther  the  well 
is  removed  from  the  stream,  the  more  difficult  will  it  be  to  satis- 
factorily establish  the  fact  of  abstraction.  The  party  that  com- 
plains of  abstraction  has  all  the  burden  of  this  proof,  and  must  fully 
establish  the  fact  that  the  well  or  other  structure  does  draw  off  water 
from  the  surface  accumulation  l)efore  the  one  causing  the  damage 
will  be  held  responsible. 

ABTIFICIAIXY  INCBEASED  PERCOLATION. 

It  often  happens  that  the  natural  percolation  of  a  portion  of  soil 
is  locally  increased  by  various  artificial  means,  as  by  the  pressure  of 
large  amounts  of  water  collected  in  a  reservoir,  or  the  sinking  and 
cracking  of  the  surface  above  mine  excavations,  thereby  admitting 
^ater  which  would  otherwise  flow  off  into  surface  streams.  The 
tendency  of  the  law  is  to  regard  this  as  a  "  nonnatural "  use  of  the 
land,  and  to  hold  the  land  owner  responsible  for  any  damage  ho  may 
cause.  In  Pennsylvania  a  mine  owner  is  required  to  leave  proper 
support  for  the  surface  of  the  ground  above  his  mine,  and  if  he  fails 
to  do  this,  and  the  surface  of  the  ground  sinks  and  cracks  as  a  result, 
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letting  surface  waters  flow  into  his  mine  and  from  there  percolate 
into  the  mine  of  his  neighlx)r,  he  is  liable  for  any  resulting  damage. 
(Gould,  p.  57*2,  footnote.)  But  in  another  case  where  a  mine  owner 
so  disturl)ed  the  soil  above  his  workings  as  to  produce  fissures  in  it 
which  let  the  natural  rainfall  on  the  surface  pass  into  his  mine  and 
thence  by  gravitation  into  his  neighbor's  mine,  the  mine  owner  caus- 
ing the  damage  was  not  held  liable.  (Wilson  f\  Waddell,  2  App. 
Cas.,  p.  95.) 

In  a  certain  case  a  reservoir  was  constructed  for  accumulating 
water,  and  the  contractor  failed  to  provide  sufficient  support  to  resist 
the  pressure  of  the  water  in  certain  old  shafts  which  communicated 
with  old  coal  workings,  the  existence  of  which  was  then  unknown  to 
the  owners  of  the  res(»rvoir  or  any  of  those  in  their  employ.  The 
result  was  that  the  weight  of  the  water  caused  it  to  bi'eak  through 
the  shafts,  whence  it  passt^d  through  the  old  coal  workings  into  st 
neighl>or-s  mine.  No  negligence  on  the  part  of  the  owners  of  the 
res<TV()ir  apjK^aring,  it  was  held  that  they  were  not  liable  for  the 
injury.  This  decision,  however,  was  reversed  in  the  higher  courts 
j'.nd  the  owners  were  held  liable  for  the  damage  caused,  since  "for- 
eign water  had  l>een  sent  down  upon  the  plaintiffs,  and  the  defend- 
ant's lack  of  knowledge  thus  l>ecame  immaterial."  It  was  held  that 
"  the  person  ^^ho,  for  his  own  purposes,  brings  on  his  land  and  col- 
lects and  keeps  there  anything  likely  to  do  mischief  if  it  escapes, 
must  keep  it  in  at  his  peril,  and  if  he  does  not  do  so,  is  prima  facie 
answerable  for  all  damage  which  is  the  natural  cons(H]uence  of  its 
escape."  (Rylands  r.  Fletcher,  L.  R.,  3  H.  L.,  pp.  330,  339.  etc) 
This  principle  has  since  l)een  applied  to  •*  injuries  resulting  to  ad- 
joining land  from  the  percolation  of  the  water's  of  an  artificial  reser- 
voir or  canal  through  the  soil:  to  water  allowed  to  collect  in  a  cellar 
and  to  percolate  into  the  plaintiff's  cellar  or  well  adjoining;  to 
dampness  caused  in  the  plaintiff's  house  by  an  artificial  deposit  neiir 
by  of  spongy  soil  and  clay."  ((fould,  pp.  574,  575.)  In  a  numl>er  of 
the  States  tlie  al)ove  principle  is  modified  to  the  extent  that  in  order 
to  hold  the  party  liable  for  damage  caused  it  must  1k»  shown  that  he 
was  guilty  of  negligence.  The  principle  does  not  apply  in  cases 
where  the  artificial  accunnilation  of  water  was  for  the  mutual  benefit 
of  both  parties  to  the  suit ;  nor  where  the  accumulation  was  made  for 
public  ])urposi»s  under  c»xpr(»ss  authority  of  a  statute,  no  negligence 
being  proven;  nor  where  the  accunudation  was  not  made  by  the 
landowner  intentionally  and  for  his  own  benefit,  as  in  the  case  where 
a  house  was  destroyed  by  fire,  and  water  collected  in  the  uncovered 
cellar,  thence  flowing  against  the  walls  of  an  adjoining  house*  built 
after  the  first  housi*  was  destroyed.  (Gould,  pp.  575-57G,  and  refer- 
ences.)    In  such  cases  no  damages  are  recov(»rable. 
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POLLUTION  OF  UNDERGROUND  WATERS. 

The  fact  that  a  man  has  absohite  right  to  the  iindergi-ound  waters 
within  his  territory,  and  may  abstract  those  waters  entirely,  even  to 
the  point  of  draining  his  neighbor's  hmd,  does  not  give  him  the  riglit 
to  poison  or  foul  those  waters  and  allow  them  to  pass  into  his  neiiyh- 
l)or's  land  in  such  condition.  Such  an  act  is  illegal,  and  he  who 
causes  the  damage  is  generally  held  liable  even  if  he  is  not  guilty  of 
negligence,  "he  whose  filth  it  is  Ixning  required  to  keep  it  on  his 
premises  at  his  peril.''  This  is  the  principle  laid  down  in  the  leading 
case  of  Rylands  v.  Fletcher,  cited  above.  A  marked  distinction  is 
drawn  between  the  right  to  use  all  the  undergiound  water  and  so 
prevent  its  use  by  a  neighbor,  and  the  right  to  poison  or  contaminate 
that  water  so  that  when  it  does  reach  that  noighlM)r  it  is  unfit  for  us(». 

In  a  case  where  casks  of  oil  stored  in  a  warehouse  leaked  so  that  the 
oil  entered  the  ground  and  indirectly  polluted  a  neighboring  spring. 
the  owners  of  the  warehouse  were  held  liable  for  the  damage 
although  they  were  ignorant  of  the  fact  that  the  oil  was  affecting 
the  spring.  (Kinnaird  c\  Standard  Oil  Co.,  89  Ky.,  p.  468.)  So  in 
a  case  where  a  man  permitted  sewage  to  flow  into  his  neighbor's 
well,  he  was  held  liable  for  the  damage,  the  opinion  being  given  that 
'•'  Tlie  right  to  foul  water  is  not  the  same  as  the  right  to  get  it;  and  in 
my  opinion  does  not  de^^end  on  the  same  principles.  *  *  *  the 
law  of  nuisance  is  not  based  exclusively  on  rights  of  property." 
(Ballard  /'.  Tomlinson,  29  Ch.  Div.,  pp.  115,  126.) 

In  setting  forth  this  same  principle  it  has  been  said :  "  It  does  not 
follow  that  because  I  have  a  right  to  use  a  thing  on  my  own  land  I 
may  lawfully  send  it  into  my  neighbor's  premises  in  a  condition  to 
work  an  injury  to  him.  *  *  *  Xhc  American  cases,  tlierefore, 
while  recognizing  to  its  fullest  extent  the  right  of  every  landowner 
to  use,  detain,  and  even  totally  abstract  all  the  underground  perco- 
lating water,  *  *  *  yet  quite  agiee  \/ith  the  decision  *  *  * 
that  he  is  liable  for  corrupting  it  and  thus  causing  an  injury  to  tlie 
well  of  an  adjoining  owner.  *  *  *  The  true  cause  of  action 
*  *  *  is  not  exactly  that  the  defendant  contaminatt»d  undoi*- 
ground  percolating  w^ater,  but  that  he  allowed  his  impure  sewage  to 
escape  from  his  premises  to  the  plaintiff's,  and  the  circumstances 
that  it  reached  there  by  underground  percolation  instead  of  l)v  a 
surface  stream  is  quite  immaterial."  (E.  II.  Bennett,  24  Am.  Law 
Reg.,  pp.  688,  640.) 

In  cases  where  substances  from  the  works  of  a  gas  company  have 
percolated  into  the  soil,  resulting  in  injury  to  a  neighbor's  well,  the 
compan^^  has  Ijeen  held  liable  for  the  damage.  In  a  case  whore  it 
was  shown  that  other  things  besides  the  escai)e  of  gas  into  the  water 
of  a  well  contributed  to  make  it  unfit  for  use,  it  was  held  that  the 


26  REIiATION    OF    THE   LAW   TO   UNDERGROUND    WATERS,   [no.  122. 

gas  company  was  liable  for  damage  to  the  water,  although  the  fact 
that  there  were  other  somces  of  corruption  might  Ix*  shown  in  miti- 
gation of  the  amount  of  damage  recoverable.  (Sherman  i\  Fall 
River  Iron  Works  Co.,  5  Allen  (Mass.),  p.  213.) 

So  when  filthy  water  from  a  vault  j^rcolate^s  through  the  ground 
and  injures  the  cellar  and  well  of  a  neighboring  proprietor,  the  party 
who  maintains  the  vault  is  liable  for  the  damage.  (Ball  v.  Nye,  09 
Mass.,  J).  582.)  Likewise  where  poorly  constructed  se whet's  permit 
filth  to  jwrcolate  from  them  into  the  cellars  of  adjoining  premises 
the  one  wiio  maintains  such  sewer  is  liable  for  resulting  damages, 
"even  if  he  is  the  ownei-  of  the  premises  into  which  the  filth  perco- 
lated, and  the  partic»s  complaining  were  his  own  tenants."  (Alston  r. 
Grant,  3  El.  and  Bl.,  p.  128.) 

In  a  cast^  where  a  person  polluted  his  own  well  w^th  sew^age,  and 
the  contaminated  water  percolated  into  a  neighbor's  well,  it  was 
claimed  that  the  party  causing  the  damage  was  not  liable,  since  the 
neighbor  whose  well  was  injured  secured  the  water  from  that  well 
by  artificial  means — i.  e.,  by  pumping.  The  court  held  the  j)arty 
liable  for  the  damage  he  caused,  however;  Brett,  M.  II.,  stating  that 
"  The  plaintiff,  if  he  has  a  right  to  use  anything  in  nature,  has  a 
right  to  exercise  that  use  by  all  the  skill  and  invention  of  wdiich  a 
man  is  capal)le,  and  it  s(»ems  to  me  that  as  long  as  the  plaintiff  uses 
only  lawful  means  as  against  his  neighbor,  however  ingenious  or 
however  artificial  those  means  may  be,  his  right  to  appropriate  the 
common  source  is  not  diminished  l)ecause  he  used  the  most  artificial 
or  most  ingenious  methods.''  (Ballard  r,  Tondinson,  29  Ch.  Div., 
p.  122.) 

In  cases  where  it  can  be  shown  that  the  acts  of  another  will  result 
in  a  pollution  of  underground  watei's,  the  courts  will  grant  injunc- 
tions to  prevent  such  injury.  Thus  a  jwrpetual  injunction  was 
granted  to  lestrain  a  party  from  allowing  unclean  refuse  matter  to 
pass  from  his  nmimfactories  into  an  old  pit  on  his  own  land,  since  it 
percolated  thence  into  a  neighbor's  colliery.  (Turner  r.  Mirfield,  34 
Beav.,  p.  300.)  In  another  case  a  party  was  prevented  by  an  injunc- 
tion from  using  a  cesspool  through  which  water  percolated  into  a 
neighboring  well.  (Womersley  i\  Church,  17  L.  T.  X.  S.,  p.  190.) 
So  also  an  injunction  will  l)e  issued  to  prevent  the  establishment  of  a 
burial  ground,  when  it  can  be  shown  that  the  burial  of  the  dead  there 
will  endanger  life  or  health  by  corrupting  the  surrounding  atmos- 
phere or  tin*  water  of  springs  or  wells.  (Clark  r.  Lawrence,  0  Jones's 
Eq.  (X.  C),  p.  83;  78  Am.  Dec,  p.  241.)  There  must  k^  clear  proof 
of  pr()bal)le  injury,  however.  It  has  elsewhere  been  held  that  cities 
have  absolute  authority  to  establish  cemeteries,  and  discretion  to 
judge  of  their  necessity.  ( (ireencastle  f\  lla/.elett,  23  Ind.,  j).  ISO.) 
In  a  cast*  where  a  party  was  about  to  erect  a  privy  on  his  own  lot,  al.out 
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I  feet  from  his  neighbor's  house  and  celhir,  and  less  than  20  feet  from 
lis  well,  the  completion  of  the  privy  was  prevented  by  injunction. 
The  court,  quoting  another  authority,  said :  "  Privies  are  regarded  as 
)rima  facie  nuisances,  and  although  necessary  and  indispensable 
n  connection  with  the  use  of  property  for  the  ordinary  purposes  of 
labitation,  yet  if  they  are  built  or  allowed  to  remain  in  such  a  condi- 
ion  as  to  annoy  others  in  the  proper  enjoyment  of  their  property  by 
•eason  either  of  the  noisome  smells  that  arise  therefrom  or  by  the 
scape  of  filthy  matter  therefrom  upon  the  premises  of  another,  or  so 
IS  to  corrupt  the  water  of  a  well  or  spring,  they  are  nuisances  in 
•act.''     (Wahle  r.  Reinbach,  76  111.,  pp.  322,  326.) 

There  are  a  few  exceptions  to  the  above  rules,  however,  it  being 
leld  in  several  cases  that  the  party  causing  the  pollution  of  under- 
rround  water  is  not  liable  for  damage  caused  to  a  neighboring  propri- 
tor  unless  guilty  of  negligence  or  malice.  In  one  sucli  case  the  court 
►l)serves,  "  If  withdrawing  the  water  from  one's  well  by  an  excava- 
ion  on  adjoining  lands  will  give  no  right  of  action,  it  is  difficult  to 
mderstand  how  corrupting  its  waters  by  a  proper  use  of  the  adjoin- 
ng  premises  can  be  actionable,  when  there  is  no  actual  intent  to 
njure  and  no  negligence.  The  one  act  destroys  the  well,  and  the 
•ther  does  no  more;  the  injury  is  the  same  in  kind  and  degree  in  the 
wo  cases."  (Cooley,  J.,  in  Upjohn  v,  Richland  Township,  46  Mich., 
>p.  549,  550.) 

So  in  a  case  where  the  operator  of  gas  works  placed  obnoxious  sub- 
tances  near  a  neighboring  projwrty,  and  portions  of  these  substances 
Fere  washed  along  the  surface  into  the  neighbor's  well,  and  other 
K)rtions  penetrated  into  the  ground,  thus  polluting  the  subterranean 
urrents  which  supplied  the  well,  the  court  held  that  while  the  opera - 
or  was  liable  for  the  surface  pollutions,  he  was  not  liable  for  any 
lamage  to  the  well  resulting  from  the  pollution  of  underground  cur- 
«nts  of  water  unless  he  acted  maliciously.  (Brown  v.  Illius,  27 
>)nn.,  p.  8-k)  In  another  case  the  party  polluting  undergi*ound 
treams  whose  channels  and  courses  were  unknown  and  undefined,  was 
leld  not  to  \ye  responsible  for  the  damage  caused.  (Dillon  v.  Acme 
)il  Co.,  49  Hun.  (N.  Y.),  p.  565.)  In  this  case  a  distinction  was  made 
)etween  contaminating  a  subterranean  stream  whose*  channel  and 
mirse  were  undefined  and  unknown,  and  contamination  by  percola- 
ion  or  soaking.  This,  also,  seems  contrary  to  the  general  rule  of  law, 
svhich  makes  no  distinction  between  ordinary  percolating  waters,  and 
^i)eh  underground  streams  as  have  channels  and  courses  which  aro 
indefinite  and  unknown. 

In  a  case  where  a  party  sunk  an  artesian  well  upon  his  own  land 
and  used  the  water  to  bathe  the  patients  in  a  sanitarium  or  hospital 
erected  by  him  on  his  premises,  and  then  allowed  the  polluted  water 
taflow  into  a  natural  watercourse,  which  was  the  only  practicable  out- 
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let  for  tho  flow  from  the  well,  the  party  was  held  not  to  be  liable  for 
the  resuhing  (laiiia<r^'s,  j)rovi(liii^  he  was  frtn?  from  ne^ligenee  and 
malice  ami  usihI  due  eare  to  avoid  injury  to  his  neighbors.  (Bar- 
nard /'.  Shirley,  135  Ind.,  j).  547.)  This  decision  seems  contrary  to 
the  <x^Mieral  ruling  of  tlie  courts  in  a  twofold  way,  since  it  is  generally 
hehl  that  one  who  intercepts  and  uses  underground  waters  is  responsi- 
hh»  for  tlieir  future  course  (pp.  21-22),  and  the  pollution  of  waters  is 
usually  illegal  whether  or  not  there  be  malice  or  negligence. 

The  principle  upon  which  the  decisions  in  these  exceptional  cases 
is  based  sc»ems  to  be  that  a  man's  obligations  to  preserve  the  purity  of 
underground  waters  is  limited  to  the  reasonable  and  proper  use  of 
sucli  waters,  without  negligence  or  malice  on  his  part.  According  to 
this  principle,  any  damage  to  a  neighbor  which  is  necessary*  and 
unavoidable,  or  not  sufficiently  obvious  to  have  l)een  foreseen,  result- 
ing from  a  landowner's  proper  and  reasonable  use  of  his  land,  is  not 
held  to  Ik»  a  legal  injury. 

Having  now  outlined  the  general  relations  of  the  law  to  the  ab- 
straction, diversion,  and  interruption  of  underground  waters,  and  to 
the  pollution  of  the  same,  it  remains  to  be  pointed  out  in  what  ways 
the  general  rules  are  modified,  if  at  all,  (1)  by  the  motive  with  which 
the  acts  complained  of  were  done;  (2)  by  definite  agreements  between 
the  parties  respecting  the  use  of  the  underground  waters;  (3)  by 
prescrii)ti()n,  or  the  long-continued  use  and  enjoyment  of  such  waters. 

EFFECT   OF    MOTIVE. 

Although  an  act  may  in  itself  be  perfectly  legal — as,  for  instance, 
the  abstraction  of  underground  waters  from  the  soil,  even  to  the 
point  of  rendering  dry  a  neighbor's  well,  is  generally  held  to  be — it 
might  be  considered  that  a  person  who  exercianl  such  right  with  the 
malicious  and  evil  intention  of  hurting  his  neighbor  would  be  guilty 
of  a  legal  injury.  This  (juestion  as  to  the  effect  of  motive  has  given 
rise  to  a  number  of  conflicting  opinions. 

So  far  as  the  pollution  of  underground  waters  is  concerned  there 
is  little  disagreement  among  authorities,  it  Ixung  generally  held  that, 
however  innocently  the  contamination  is  effected,  the  party  causing 
the  damage  is  none  the  less  liable  for  it.  As  we  have  seen,  however, 
there  are  cases  in  which  the  party  was  not  held  responsible,  provided 
he  was  guilty  of  no  negligence  and  entertained  no  malicious  motives. 

In  cases  involving  the  abstraction  or  diversion  of  underground 
waters  with  malicious  intent  to  injure  a  neighbor  opinions  have  been 
more  conflicting.  The  weight  of  authority,  especially  in  more  recent 
cas(»s,  is  to  the  effect  that  the  motive  is  immaterial,  according  to  the 
principal  that  the  law  nuist  deal  with  outward  acts  and  not  w^ith  in- 
ward motives.  ''  AMien  the  use  wdiich  a  landow  ner  makes  of  his  prop- 
erty is  lawful  in  itself,  the  law  will  not  take  cognizance  of  the  motive 
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which  prompts  the  use,  even  Avhere  it  results  in  damage  to  another." 
(Enc,  434.)  So  it  has  been  held  that  while  "  malicious  motives  make 
a  bad  act  worse,  ♦  ♦  ♦  they  can  not  make  that  a  wrong  which  in 
its  own  essence  is  lawful."  (Black,  J.,  in  Jenkins  v.  Fowler,  24  Penn. 
St,  p.  310.)  According  to  another  authority,  "  Bad  motives  in  doing 
an  act  which  violates  no  legal  right  of  another  can  not  make  the  act  a 
ground  of  action."  (T.  R.  Strong,  J.,  in  Pickard  v.  Collins,  23  Barb. 
(X.  Y.),  p.  459.)  In  another  case  the  court  observes,  "As  an  act 
unlawful  in  itself  resulting  in  injury  to  another,  whatever  may  have 
been  the  motive  with  which  it  was  done,  is  none  the  less  the  subject  of 
legal  redress,  so  the  act  done,  to  wit,  the  using  of  one's  own  property, 
being  lawful  in  itself,  the  motive  with  which  it  was  done — whatever 
it  may  be  as  a  matter  of  conscience — is  in  law  a  matter  of  indiffer- 
ence.'' (Brinkerhoff,  J.,  in  Frazier  v.  Brown,  12  Ohio  St.,  p.  311- 
31*2.)  So,  also,  in  another  case,  "  We  have  not  given  any  attention  to 
the  alleged  motives  of  the  defendants.  Their  motives  are  immaterial. 
The  question  is  only  as  to  their  rights."  (Rodman,  J.,  in  Porter  v. 
Durham,  74  N.  C,  p.  780.) 

In  accordance  with  the  above  opinions  was  the  decision  rendered  in 
the  following  case:  A  landowner  possessed  a  mineral  spring  sur- 
rounded by  an  artificial  embankment.  His  neighbor  dug  a  well  on 
his  own  land,  striking  a  vein  of  mineral  water,  evidently  intimately 
(•onnected  with  the  adjacent  mineral  spring,  and  the  water  from  this 
vein  rose  high  enough  to  be  conducted  by  pipes  to  the  neighbor's  bath 
house.  Then  the  owner  of  the  spring,  for  no  purpose  Ix^neficiiil  to 
himself  and  simply  to  divert  the  water  from  his  neighbor's  well,  low- 
ered the  embankments  about  the  spring,  thereby  cutting  off  the  supply 
of  water  from  the  neighbor's  well.  It  was  held  that  the  owner  of  the 
spring  was  not  liable,  the  question  of  motive  not  affecting  his  legal 
ri^t.  (Phelps  t\  Nowlen,  72  N.  Y.,  p.  39.)  As  stated  by  another 
authority,  "  It  is  generally  held  that  no  action  will  lie  against  one  for 
acts  done  upon  his  own  land,  in  the  exercise  of  his  rights  of  owner- 
ship, whatever  the  motive,  if  they  merely  deprive  another  of  advan- 
tages or  cause  a  loss  to  him,  without  violating  any  legal  right :  that  is, 
*he  motive  in  such  cases  is  immaterial."  (Wells,  J.,  in  Walker  r, 
Cronin,  107  Mass.,  p.  564.) 

In  striking  contrast  to  the  above  are  cases  in  which  the  authorities 
con.sider  the  motive  as  an  important  factor  in  the  case.    Thus  it  has 
been  held  that  "  neither  the  civil  law  nor  the  common  law  i)ermits  a 
man  to  be  deprived  of  a  well  or  spring  or  stream  of  water  for  the 
mere  gratification  of  malice."     (Lewis,  C.  J.,  in  ^\nieatley  i\  Baugh, 
25  Penh.  St.,  p.  533.)    In  another  n\s^  the  opinion  was  given :  "'  Ordi- 
narily a  landowner  may  dig  a  well  upon  his  own  land,  even  thc)ngh, 
by  percolation,  it  draws  the  water  from  his  neighbor's  land,  or  even 
his  well ;  but  it  would  present  a  very  different  question  if  the  well  was 
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(lu^  l>y  hiin  with  the  express  purpose  of  transferring  the  water  in  hit? 
lu'i^rhbor's  spring  or  well  to  his  own,  and  knowing  that  this  would  be 
the  result/'  (Bellows,  C.  J.,  in  Swett  r.  Cutts,  50  N.  II.,  pp.  446-447.) 
According  to  another  authority,  '*  While  a  man  has  no  right  to  pro- 
tection against  competition,  he  has  a  right  to  be  free  from  malicious 
and  wanton  interference,  disturbance,  and  annoyance."  (Barrows, 
J.,  in  Chesley  r.  King,  74  Me.,  p.  175.) 

KFf-ECT  OF  GRANT  OB  AGREEMENT. 

It  seems  to  l)e  well  established  in  the  courts  that  where  one  party 
grants  certain  water  rights  to  another  or  makes  an  agreement  with 
him  regarding  rights  to  underground  waters,  the  parties  shall  be 
bound  by  the  terms  of  the  grant  or  agreement,  and  not  by  the  rules 
of  law  a])plicable  to  underground  waters  in  general.  Thus,  while  in 
geneial  a  man  may  lawfully  dig  a  well  on  his  own  land,  even  though 
he  thereby  drain  otf  the  water  from  his  neighbor's  well  or  spring,  he 
can  not  do  so  if  his  act  violates  a  gi'ant  or  an  agreement  with  that 
neighbor.  But  in  cases  where  the  act  complained  of  does  not  violate 
any  ex[)ress  ])r()vision  of  the  grant  or  agreement,  the  usual  rules  of 
law  are  cimsidered  to  ai)ply.  The  following  cases  serve  to  illustrate 
the  several  phases  of  the  question. 

A  [)arly  granted  the  surface  of  his  land  to  another,  but  ivserved 
the  mines  below.  In  the  oi)eration  of  his  mines  the  water  was  all 
drained  from  the  surface,  thus  damaging  the  one  to  whom  he  had 
jnade  the  grant.  He  was  not  held  to  l)e  responsible  for  the  damage, 
since  he  had  nuide  no  express  agreement  regarding  such  waters.  (Bal- 
lacorkish  ilining  Co.  t\  Harrison,  L.  li.,  5  P.  C.,  p.  4J).)  And  where  a 
man  sells  a  well  to  another,  and  then  by  digging  another  well  or  in 
some  other  manner  ])revents  pcTcolating  water  from  reaching  the  well 
he  has  sold,  he  is  not  liable  for  the  danuigi*  if  the  sale  of  the  well  docs 
Jiot  carry  with  it  a  guarantee  of  a  regular  supply  of  water.  ((Tould, 
p.  oiV2,  and  references.)  So,  also,  with  a  spring.  ''A  grant  of  a  '  cer- 
tain spring  or  fountain  of  water'  does  not  deprive  the  owner  of  the 
hind  of  the  right  of  properly  draining  his  land  to  nuike  it  productive, 
even  though  in  some  unknown  mode  the  drainage  of  the  land  may  affect 
his  supply  of  water.''  (Enc,  p.  4JU,  footnote  and  references.)  In  a 
casi»  where  one  party  purchased  land  from  another  w^ith  the  agree- 
ment that  the  other  should  have  a  right  to  conduct  water  from  a 
spring  on  the  land  thus  sold  to  his  adjoining  proj)erty,  and  then  the 
[)urchaser  dug  a  well  on  the  land  which  he  had  bought,  destroying 
the  spring  from  which  he  had  agreed  to  let  the  other  conduct  water,  it 
Avas  held  that  the  purchaser  was  not  responsible  for  the  damage, 
since  the  agreement  did  not  entitle  the  other  to  an  uninterrupted  flow 
of  the  water.  (Enc,  p.  4;n,  footnote  and  references.)  AVhere  one 
party   granted  another  the  right  to  draw   water   from   a   certain 
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well  by  a  pii>e  laid  in  the  gi'ound,  he  was  not  prevented  from  digging 
another  well  or  reservoir  on  his  own  land,  thereby  diverting  the  w  ater 
which  formerly  percolated  into  the  well.  (Davis  v.  Spaulding,  157 
Mass.,  p.  431.)  In  cases  where  the  effect  of  the  grant  is  to  make  the 
parties  to  it  practically  adjacent  owners,  the  usual  rules  of  law  apply. 

But  where  the  terms  of  the  grant  or  agreement  plainly  secure  a 
i*egidar  supply  of  water  to  the  one  to  whom  such  grant  is  made,  one 
who  interferes  with  underground  waters  so  as  to  diminish  or  inter- 
rupt the  supply  will  be  held  liable.  Thus,  in  a  case  w^here  a  pro- 
prietor granted  to  a  manufactory  situated  on  his  land  the  use  of 
water  conducted  to  the  factory  from  springs  on  his  land,  and 
*^  covenanted  to  warrant  and  defend  the  granted  premises  against 
him.self  and  all  other  persons,"  and  then  withdrew  the  supply  from 
such  springs,  he  was  held  liable  for  the  damage.  (Johnstown  Cheese 
Mfg.  Co.  r.  Veghte,  CD  N.  Y.,  p.  16.) 

In  anothe»*  case*  a  man  owned  two  adjoining  farms,  on  one  of  which 
was  a  spring  from  which  water  was  conducted  in  pipes  to  the  barn- 
yard of  the  other.  lie  sold  this  latter  farm  with  appurtenances,  but 
without  sj)ecial  mention  of  spring  and  pipes.  Then  he  dug  a  well 
near  the  spring,  thereby  lowering  tlie  water  in  the  latter  till  it  failed 
to  flow  through  the  ])ipe:'>.  It  was  held  that  he  could  Ix;  restrained 
from  using  the  well  causing  the  injury  on  the  ground  that  the  unin- 
terrupt(Hl  flow  of  water  was  essential  to  the  full  enjoyment  of  the 
estate  conveyed.  (Paine  v.  Chandler,  134  N.  Y.,  p.  385.)  This  ap- 
l^ears  to  be  a  departure  from  the  general  rule,  luiless  **  appurtenances  -' 
is  interpreted  as  including  the  waters  percolating  into  the  spring  on 
adjacent  land,  for  in  cases  where  the  opposite  decision  was  rendered, 
as  noted  above,  the  uninterrupted  flow  of  the  water  was  even  more 
certainly  es.sential  to  the  full  enjoyment  of  the  well  or  spring 
conveyed. 

When  the  privilege  of  taking  water  from  springs  of  a  certain 
locality  is  granted  the  watei-s  can  only  be  taken  where  they  naturally 
come  to  the  surface,  not  from  wells  or  other  orifices  wlien*  the  water 
does  not  come  to  the  surface.     (Enc,  p.  431,  footnote  and  I'eferences.) 

A  gnint  of  a  well  or  spring  carries  with  it  the  right  to  the  land 
immediately  occupied  by  such  well  or  spring.  So  the  well  is  held  to 
include  "  the  orifice  reaching  down  to  the  w^ater,  the  whole  opening 
in  the  earth  before  it  is  stoned,  the  stone  laid  in  the  wall,  and  the 
water  therein."  Where  a  spring  was  set  apart  and  separated  from 
other  lands  so  as  to  extend  three  rods  each  way  from  the  central  i)or- 
tion  covered  by  water,  the  word  '*  spring "  in  a  deed  w^as  held  to 
include  this  land.     (Gould,  p.  5()3  and  references.) 

EFFECT   OF   PRESCRIPTION. 

In  law  the  use  and  enjoyment  of  things  ''  from  time  immemorial  " 
is  held  to  give  a  legal  right  to  certain  of  the  things  thus  used  and 
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(Mijoyod.  Tliis  is  known  as  the  right  arising  from  "  prescription," 
l>!it  this  right  can  not  exist  with  regard  to  underground  waters,  it 
lu'ing  hehl  that  the  owner  of  hind  can  not  acquire  by  prescription  the 
right  to  receive  percolations  through  the  land  of  another.  This  is 
clearly  set  forth  in  the  following  opinion:  "The  doctrine  of  pre- 
scription, pivsumption  of  grant  from  lapse  of  time,  can  have  no 
l)ropcr  application  to  the  question.  (1)  Because  the  party  against 
whom  the  doctrine  will  have  to  be  applied  could  not  be  reasonably 
rcrjuircd  to  enter  his  caveat  against  the  appropriation  of  a  thing  so 
hidden  and  obscure  as  is  percolating  underground  water;  and  (2) 
because  the  appropriation  of  such  water  by  an  adjoining  proprietor 
is  not  an  infringement  of  his  rights,  so  as  to  become  the  subject  of 
legal  redress,  until  such  time  as  he  himself  has  occasion  to  appro- 
priate them."     (Brinkerhoff,  J.,  in  Frazier  i\  Brown,  12  Ohio  St., 

p.  ;ui.) 

SUMMARY  AND  CONCLUSIONS. 

In  summing  up  the  generalities  of  the  relation  of  the  law  to  under- 
ground waters  it  is  to  be  noted  that  wherever  a  subterranean  stream 
can  be  shown  to  have  a  defined  and  known  channel  it  is  considered 
subject  to  the  same  rules  of  law  that  apply  to  surface  streams;  but 
wli(»re  subterranean  streams  have  channels  which  are  indefinite  and 
unknown,  or  where  subterranean  waters  percolate  through  the  ground 
independent  of  channels,  different  rules  of  law  are  applicable. 
Uegarding  the  laws  controlling  the  use  of  this  second  class  of  under- 
ground wat(Ts  a  number  of  points  have  been  noted. 

It  has  In^ni  seen  that,  according  to  a  large  number  of  decisions,  a 
man  is  entitled  to  practically  absolute  control  of  such  underground 
ANaters  in  his  own  land,  but  that  some  authorities  limit  him  to  a  rea- 
sonable and  proper  use  ai  such  waters.  The  destruction  of  a  well  or 
spring  as  a  result  of  an  adjacent  landowner's  excavating  a  well, 
spring,  cellar,  mine,  or  ditch  upon  his  own  land  is  generally  held  to 
be  a  damage  for  which  there  is  no  remedy  at  law.  But  some  authori- 
ties hold  that  in  order  to  escape  liability  for  such  damage  the  party 
causing  it  nnist  have  made  such  use  of  his  land  as  is  reasonable  and 
proper.  ^Vliere  the  danuige  is  caused  by  a  corporation,  as  by  a  rail- 
road company  excavating  on  its  right  of  way,  damages  are  in  general 
recoverable,  although  it  has  l>een  held  in  some  cases  that  such  a  com- 
pany is  no  more  liable  for  damage  caused  by  excavations  on  its  right 
of  way  than  is  a  private  citizen  for  damage  resulting  from  excavating 
on  his  own  land.  It  is  to  be  noted  that  in  the  irrigation  States  of  the 
West  the  cases  are  likely  to  be  decided  on  different  principles  from 
those  governing  decisions  in  the  East.  To  this  effect  is  the  Cali- 
fornia decision  that  "the  conunon  law  rule  that  percolating  water 
belongs  unqualifiedly  to  the  owner  of  the  soil,  and  that  he  has  the 
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»l)solute  right  to  extract  and  sell  it,  is  not  applicable  to  the  conditions 

existing  in  a  large  part  of  this  State,  where  artificial  irrigation  is 

essential  to  agriculture,  and  artesian  wells  in  |XTcolating  belts  are 

necessiirilv  used  for  that  purpose."     (Katz  t\  Walkinshaw,  141  Cal., 

p.  lie.) 

AMiere  surface  streams  are  injured  by  a  loss  in  volume  due  to  the 

e:  fact  that  a  well  or  other  excavation  on  a  neighbor's  land  intercepts 

=  the  jjercolating  waters  supplying  the  stream,  it  is  generally  held 

.    that  there  is  no  redress  for  the  damage,  but  some  authorities  hold 

that  the  one  causing  the  damage  is  responsible  for  it.     If  a  man  makes 

•    a  well  or  other  excavation  near  a  stream  or  other  body  of  surface 

water,  and  thereby  extracts  water  which  has  already  become  part  of 

.    a  surface  accumulation,  lie  is  responsible  for  the  resulting  damage. 

AMiere  land  is  injured  by  the  withdrawal  of  the  undergi'ound  water 

through  a  neighbor's  well  or  other  excavation,  so  that  the  land  fails 

to  suj)port  crops,  or  sinks  and  cracks,  it  is  usually  maintained  that 

there  is  no  remedy  at  law,  although  there  are  exceptions  to  this  ruling. 

AVhere  the  obstruction  of  underground  waters  made  such  watei's  sot 

back  and  overflow  a  neighlx)r's  land,  it  was  held  in  one  case  that  the 

party  causing  the  damage  was  not  liable,  while  the  opposite  decision 

was  rendered  in  another  and  similar  case. 

One  who  intercepts  underground  waters  and  approi)riates  them 
(or  his  own  lx»nefit  is  in  general  responsible  for  any  damage  they  may 
cause  thereafter,  even  if  the  damage  is  the  same  as  the  watei-s  would 
natui*ally  have  caused  if  not  intercepted.  But  an  opposite  decision 
has  l)een  rendered  in  at  least  one  such  case.  One  who  merely  alters 
the  coui*se  of  i>ercolating  waters  and  does  not  appropriate  theui  for 
use  is  not  generally  responsible.  In  one  State,  however,  it  is  held 
that  the  right  to  alter  the  coui'se  of  underground  waters  is  restricted 
to  what  is  ne(!essary  in  the  reas<mable  use  of  proixuty. 

An\'  one  who  artificially  increases  the  natural  amount  of  percola- 
tion is,  according  to  some  authorities,  responsible  for  the  resulting 
<Iamage,  but  others  hold  that  unless  the  damage  is  the  result  of  negli- 
gence or  malic*e  no  legal  redress  can  l)e  obtained. 

The  pollution  of  underground  waters  is  generally  held  lo  lx»  illegal. 
whatever  the  circumstances  attending  such  pollution.  Bui  a  few 
authorities  maintain  that  such  pollution  is  not  illegal  unless  there 
is  evidence  of  negligence  or  malic^e. 

In  case  any  of  the  foregoing  acts,  which  are  legal  in  and  of  iheiu- 
j«lves,  is  done  with  the  express  purpose  of  iiljnring  a  neighbor,  soim* 
authorities  hold  that  the  one  conunitting  such  an  act  with  malicious 
motive  is  responsible  for  the  damage  he  caus(»s.  But  others,  and  pn- 
haps  the  majority,  take  the  position  that  such  an  one  is  not  lial)lc. 
since  the  motive  is  immaterial. 
IRR  122—05  M a' 
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^Vhere  any  of  the  foregoing  acts,  in  themselves  legal,  violates  the* 
express  terms  of  a  grant  or  an  agreement,  the  act  becomes  illegal. 

No  special  right  to  underground  waters  can  be  acquired  by  long 
continued  use  and  enjoyment  of  the  same. 

Such  a  review  affords  ground  for  careful  reflection  concerning  the 
laws  of  undergi'ound  waters.  One  is  impressed  with  the  great  lack 
of  agi'cement  among  authorities  resjjecting  many  of  the  points  at 
issue.  The  law  of  waters  in  general  is  an  intricate  problem,  and  it 
is  not  to  be  expected  that  (he  unsatisfactory  feature  referred  to  will 
ever  be  wholly  eradicated.  It  is  probable,  however,  that  a  better 
appreciation  of  some  of  the  facts  established  within  recent  years  by 
various  investigations  into  subterranean  conditions  will  result  in 
more  harmonious  opinions,  and  make  possible  a  more  just  administra- 
tion of  the  laws  in  question. 

The  great  lack  of  agreement  among  authorities  on  questions  per- 
taining to  underground  watei's  is  due  in  part  to  the  nature  of  th« 
problems  involved.  Theiv  is  so  nnich  that  is  uncertain  and  indefi 
nite  in  the  behavior  of  waters  hidden  beneath  the  surface  that  nior 
or  less  uncertainty  must  unavoidably  attach  to  the  laws  respectinj 
them.  Perhaps  the  only  practicable  remedy  is  to  lx»  found  in  th 
removal,  so  far  as  it  is  possible,  of  the  uncertainty  and  indefinitene^ 
by  an  extension  of  our  knowledge  of  subterranean  condition: 
Marked  advances  have  already  been  made  in  this  direction,  an< 
many  questions  may  he  settled  to-day  far  more  equitably  than  wa 
possible  a  few  years  ago. 

It  is  believed"  that  a  second  and  very  important  reason  for  th 
unsatisfactory  condition  of  the  law  relating  to  underground  watei's  i 
to  be  found  in  the  fact  that  the  state  of  our  knowledge  regarding 
such  waters  is  now  in  advance  of  the  general  ruling  of  the  court 
on  some  of  the  questions  involved.  The  earlier  legal  decisions  an< 
authoritative  opinions  were  made  at  a  time  when  very  little  wa 
known  regarding  that  which  was  beneath  the  surface.  The  funda 
mental  conception  upon  which  many  of  the  opinions  rest  is  that  w< 
are  ignorant  of  the  conditicms  controlling  waters  hidden  from  on 
view.  Since  that  time  the  progress  of  geological  science  has  wrestec 
from  the  unknown  many  things  regarding  underground  waters  anc 
firmly  established  them  in  the  realms  of  known  fact.  These  thing 
should  s(»rve  to  make  possible  a  more  etpiitable  settlement  of  contro 
versies  involving  rights lo  underground  waters;  anil  where  a  decisioi 
is  controlled  by  opinions  rendered  in  former  cases,  and  not  made  wid 
due  regard  to  the  present  knowledge  respecting  subterranean  condi 
tions,  it  does  not  s(»em  that  a  just  settlement  of  the  controversy  can  h 
reached. 

That  the  earlier  decisions  and  opinions  serve  as  a  guide  for  late 
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decisions  is  a  fact  known  to  those  who  are  familiar  with  our  legal 
procedure,  and  is  evident  on  reading  the  decisions  handed  down 
in  the  various  cases.  Even  where  a  certain  judge  was  convinced 
from  the  evidence  that  the  older  decisions  were  manifestly  wrong 
when  applied  to  the  case  under  consideration,  the  additional  facts 
available  in  that  case  having  thrown  new  light  on  the  problem 
involved,  nevertheless  he  felt  compelled  to  decide  in  accordance  with 
established  precedents  and  against  what  he  believed  to  be  the  right. 
(Collins  V.  Chartiers  V.  Gas  Co.,  131  Penn.  St.,  pp.  159-160.)  The 
higher  courts  in  this  instance  reversed  his  decision.  The  case  serves 
to  call  attention  to  the  importance  of  emphasizing  the  influence 
which  the  ever-increasing  knowledge  concerning  underground  waters 
may  and  should  have  in  governing  legal  decisions.  The  need  of 
acquainting  the  public  with  such  facts  as  are  ascertained  by  the  drill- 
ing of  wells,  the  excavating  of  mines,  and  the  investigations  of  public 
or  private  surveys  is  evident. 

This  point  has  been  well  appreciated  by  Mr.  Justice  Mitchell,  who 
observed,  "Geology  is  a  progressive,  and  now,  in  many  resi^eets,  a 
practical  science,  and,  as  truly  remarked  by  the  learned  judge  below, 
in  his  opinion  on  the  motion  for  a  new  trial,  '  Since  the  decision  in 
Acton  i\  Blundell  and  ^\Tieatley  v.  Baugh,  probably  more  deep  wells 
have  l>een  drilled  in  western  Pennsylvania  than  had  previously  been 
dug  in  the  entire  earth  in  all  time.  And  that  which  was  then  held 
to  be  necessarily  unknown  and  merely  speculative,  as  to  the  flow  of 
water  imdergi'ound,  has  been,  by  experience  in  such  cases  as  this, 
reduced  almost  to  a  certainty.'  If  this  is  the  state  of  knowledge  at 
the  present  day ;  if  the  existence  of  a  stratum  of  clear  water,  and  its 
flow  into  wells  and  springs  of  the  vicinity,  and  the  existence  of  a 
separate  and  deeper  stratum  of  salt  water,  which  is  likely  to  rise  and 
mingle  with  the  fresh,  when  penetrated  in  boring  for  oil  or  gas,  are 
known,  and  the  means  of  preventing  the  mixing  are  available  at 
reasonable  expense,  then,  clearly,  it  would  be  a  violation  of  the  living 
spirit  of  the  law  not  to  recognize  the  change,  and  apply  the  scuttled 
and  immutable  principles  of  right  to  the  altered  conditions  of  fact." 
(Collins  V.  Chartiers  V.  Gas  Co.,  131  Penn.  St.,  pp.  159-100.) 

In  many  cases  the  original  lack  of  knowledge,  which  was  the  effi- 
cient reason  for  the  ruling  of  the  law  has  already  disappeared.  It  is 
sufficient  for  the  present  purpose  to  call  attention  to  a  few  concrete 
instances.  Thus,  as  stated  by  one  authority,  it  has  been  held  *'  that 
injurj'  to  springs,  wells,  etc.,  supplied  by  mere  percolation,  was  not 
actionable,  and  the  reason  has  always  been  the  same,  that  the  damaire 
could  not  be  foreseen  or  avoided."  We  are  now  in  possession  of 
definite  knowledge  concerning  the  amount,  rate,  and  direction  of  flow 
of  underground  water  in  certain  cases,  as  well  as  concerning  the 
thickness  of  the  water-bearing  stratum,  its  depth  below  the  surface, 
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and  <)tli(»r  valuaWo  facts.  In  such  cases  it  may  often  l>e  j>ossible  to 
foivtcll  with  (vrtainty  tliat  a  ^riven  well  or  excavation  will  affwt  tlw* 
Mil)j)ly  of  a  nei^hlxM'in^  well  or  spring:.  The  dania^^  may,  therefore, 
Ih»  certainly  fon»stH»n.  It  may  also  he  |K>ssil)le  to  show  how  a  different 
j)()sition  of  the  well  would  decrease  the  interference,  or  prevent  it 
entirely,  and  thus  avoid  the  damage  to  a  ^rreater  or  less  extent.  The 
dania^*  nuiy,  theivfoi-e,  Ik*  avoided  in  cases.  The  statutes  of  South 
Dakota  and  one  or  two  other  States  I'ecogiiize  this  possibility  to  fore- 
see and  j)i-event  well  interference,  and  make  due  provision  for  it. 

So  also  it  is  now  jx>ssible,  in  many  cases,  to  predict  with  certainty 
wliat  coui-se  would  lx»  taken  by  ])olluting  sul)stances  carried  by  under- 
ground jHMvolations,  and  so  foivtell  which  wells  or  springs  would 
])robably  suffer  and  which  would  not.  By  noting  the  inclination  and 
chara'tcM'  of  the  rocks  it  has  l)een  j)ossible  to  show  that  the  polluteil 
watei-s  from  a  cesspcH)!  on  <me  side  of  a  hill  woidd  without  doubt  Ik» 
carried  down  the  >lope  of  the  IhhIs.  through  the  hill,  to  a  spring  0:1 
the  opposite  side.  The  courst*  of  such  wateiN  may  in  cases  be  demor.- 
>t rated  exjH»rimentally. 

In  one  of  the  leading  casi\s  on  this  subjet^t  it  was  argued  thiJ. 
•  there  i>  an  absolute  impossibility  for  anyone  to  know  what  are  tlic 
underground  currents,  where  they  In^gin,  what  they  produc*e,  and  in 
what  direction  they  run,  and  conse(]uently  an  absolute  imjK>ssibility 
of  knowing  what  are  the  rights  in  relation  to  them.''  To-day  we  do 
know,  in  mnnerous  casi»s,  what  the  undergi'ound  curi'ents  are,  whei-e 
they  begin,  in  what  direction  they  run,  and  even  at  what  rate  they 
])rogress.  of  what  vohime  they  are,  and  what  in  general  are  their 
v(Mtical  and  hiteral  extents.  So  we  might  now  say  that  there  is  a 
j)ossibility  of  knowing  and  defining  what  are  the  rights  in  relation 
to  them. 

According  to  some  autliorities  [)ercolating  waters  are  to  l>e  com- 
])are(l  with  the  rocks  and  minerals  contained  in  the  ground,  and  abso- 
hite  ownership  accorded  the  landowner  on  the  same  principle  in 
i>oth  cases.  Such  is  the  idea  expressed  by  Jos(»pli  K.  Angell  in  his 
treatise  on  The  Law  of  Water  Courses  (5th  edition,  pp.  110-111), 
in  the  following  words:  -»  *  *  *  ju  oontemj)lation  of  law,  land 
always  extends  d(»wnward  as  well  as  upward;  so  that  whatever 
is  in  a  direct  line  between  the  sui'face  of  any  land  and  the  center 
of  the  earth  belongs  to  the  owner  of  the  surface.  It  would  conse- 
'luently  s(»em  to  follow  that  whether  what  is  subterranean  be  solid 
rocks,  mines,  or  porous  soil,  or  salt  springs,  or  [)ai't  land  and  j)art 
water,  th(»  person  who  owns  the  surface  may  dig  therein  and  apply 
all  that  is  there  found  to  iiis  ow^n  purposes  ad  libitum.'' 

It  H'cins  t(»  me  that  this  principle  is  ess<»ntially  erroneous.  We 
now   know   that   iKM'colating  waters  may  and   usually  do  possess  a 
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<lefinite  course,  that  in  certain  cases  they  enter  the  ground  at  ^iven 
localities  which  may  often  be  determined  with  accuracy,  that  they 
often  have  a  certain  flow  with  a  fairly  definite  velocity  year  in  :ind 
year  out,  and  that  they  exist  at  certain  depths  below  the  surface.     It 
is  evident,  then,  that  such  waters  are  not  to  be  compared  with  rocks 
and   minerals  which  are,  as  such,  stationar}'  in  the  soil  where  tliey 
occnr  until  removed  by  some  external  power;  but  that  they  are  better 
to  l>e  compared  with  those  waters  upon  the  surface  which  pass  into 
the  laud  from  one  direction  and  out  6f  it  in  another,  and  which  are 
not  regarded  as  the  absolute  property  of  the  landowner.     Further- 
more, the  removal  of  the  rocks  and  soil  from  the  land  of  one  owner 
does  not  take  away  the  rocks  and  soil  belonging  to  his  neighbor: 
while  the  removal  of  ^percolating  water  from  the  land  of  one  owner 
does  result  in  taking  away  the  percolating  water  l)elonging  to  that 
neighbor.     In  other  words,  there  certainly  is  a  common  interest  in  the 
water  which  does  not  exist  in  the  case  of  the  rocks  and  soil.     As  has 
been  well  said  by  Justice  Temple,  ''  It  is  obvious  at  once  that  the 
analogy  between  the  right  to  remove  sand  and  gravel  from  land  for 
sale  and  to  remove  and  sell  percolating  water  is  not  perfect.     If  we 
suppose  a  satui-ated  plain,  one  may  remove  and  sell  the  sand  and 
gravel  from  his  land  without  affecting  or  diminishing  the  sand  and 
gravel    from  the  lands  of  his  neighboi*s.     *     *     *     R^jt  when   he 
drains  out  and  sells  the  water  on  his  land  he  draws  to  his  land,  and 
also  sells,  water  which  is  the  property  of  his  neighbor.     *     *     * 
In  shoi*t,  the  members  of  the  community,  in  the  case  supposed,  have 
a  common  interest  in  the  water.     It  is  necessary  for  all,  and  it  is 
an  anomaly  in  the  law  if  one  person  can,  for  his  individual  profit, 
destroy  the  comnumity  and  i*ender  the  neighborhood  uninhabital)le."^ 
(Katz /\  Walkinshaw,  141  Cal.,  p.  140.) 

It  is  Ix^lieved  therefore  that  absolute  ownership  of  percolating 
waters  can  not  be  properly  gi'anted.to  any  landowner  on  the  basis 
of  the  principles  here  considered;  but  must  Ik»  granted,  if  at  all,  on 
the  ground  that  our  ignorance  of  subterranean  conditions,  or  consid- 
erations of  public  policy,  make  such  a  ruling  necessary.  With  the 
disapi>e4irence  of  the  ignorance  in  (luestion  one  of  the  reasons  for 
such  a  law  disappears,  and  it  remains  to  l)e  seen  what  provisions 
of  the  law,  in  the  light  of  new  facts,  are  justified  by  considerations 
of  public  policy. 

As  was  pointed  out  at  the  beginning  of  the  discussion  of  under- 
ground waters  of  the  second  class,  some  authorities  justify  the  refusal 
of  the  common  law  to  recognize  correlative  rights  in  respect  to  such 
waters  on  the  ground  that  "the  existence,  origin,  moveuuMit.  and 
course  of  such  watei's,  and  the  caus(»s  which  govern  and  direct  their 
movements,  are  so  secret,  occult,  and  concealed  that  an  attempt  to 
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administer  any  set  of  legal  rules  in  respect  to  them  would  be  involved 
in  hopeless  uncertainty,  and  would  be  therefore  practically  impos- 
sible." At  the  prasent  time  our  knowledge  of  the  workings  of  under- 
ground waters,  of  their  origin,  movement,  and  courses,  and  of  the 
causes  which  govern  their  actions,  leaves  much  less  in  the  realm  of 
the  "  secret,  occult,  and  concealed."  It  is  possible  to  define  certain 
rights  in  these  waters,  and  to  protect  those  rights  as  well  as  those  in 
surface  waters.  As  has  been  recently  held  by  a  California  court: 
"  The  difficulties  which  the  courts  will  meet  in  securing  persons 
nece&sarily  using  percolating  water  for  irrigation  by  means  of  arte- 
sian wells,  from  the  infliction  of  great  wrong  and  injustice  by  its 
diversion,  if  property  rights  therein  are  recognized,  can  not  justify 
the  court  in  abandoning  the  task  as  impossible.  The  courts  can  pro- 
tect this  particular  species  of  property  in  water  as  effectually  as 
water  rights  of  any  other  description."  (Katz  v.  Walkinshaw,  141 
Cal.,  p.  116.) 

There  yet  remains  much  that  is  uncertain  regarding  subterranean 
conditions;  but  as,  in  the  past,  geology  has  added  much  to  our  store  of 
knowledge  concerning  those  conditions,  so  in  the  future  we  may  con- 
fidently expect  a  continued  increase  in  the  known  facts.  And  with 
this  increase  in  knowledge  we  should  look  toward  an  increasing!}^  sat- 
isfactory adjustment  of  those  controversies  which  arise  concerning 
subterranean  waters.  There  probably  must  always  be  cases  in  whicl: 
the  subterranean  conditions  are  indefinite  or  unknown,  but  tlie  num- 
ber of  such  cases  will  decrease;  while  it  will  be  possible  to  adjust  a 
constantly  increasing  proportion  of  the  cases  more  equitably  than  was 
possible  in  the  days  when  practically  nothing  was  known  about  that 
which  lies  hidden  beneath  the  surface  of  the  ground. 

The  lack  of  agreement  among  legal  authorities  on  many  of  the 
questions  at  issue  is  rather  more  fortunate  than  unfortunate  in  one 
respect  at  least,  since  it  bears  witness  to  the  uncertain  position  of  the 
law  on  the  points  involved  and  opens  the  way  more  readily  for  new 
knowledge  l)earing  on  the  problems.  Where  the  court  is  not  l)ound 
by  a  long  and  unbroken  line  of  legal  authority,  its  decision  is  more 
apt  to  Ik*,  in  accordance  with  the  general  principles  of  right  as  applied 
to  the  present  state  of  knowledge  regarding  the  problem  under  con- 
sideration. More  importance  will  attach  to  a  complete  and  searching 
investigation  into  all  the  facts  of  the  case  in  hand,  since  less  will 
depend  upon  decisions  rendered  in  similar  cases  years  ago. 


CHAPTEK     II. 

KOISXiATIVE  ACTS  AFFECTING  UNBFRGROUND  WATERS. 

INTRODUCTION. 

It  has  been  thought  advisable  to  present  a  brief  review  of  the  more 
[iI>ortant  legislation  enacted  by  the  different  States  and  Territories 
1  the  subject  of  underground  waters.  No  attempt  has  been  made 
>  gather  every  reference  in  State  laws  to  the  subject,  but  it  is 
elieved  the  following  summary  will  give  a  fairly  accurate  idea 
f  the  extent  of  such  legislation  and  will  furnish  the  reader  with 
le  most  important  provisions  relating  directly  to  the  control  of 
raters  flowing  beneath  the  surface  of  the  ground. 

It  will  readily  appear  that  most  of  the  legislation  on  this  subject 
las  arisen  in  connection  with  the  sinking  of  artesian  wells  for  the 
purpose  of  securing  underground  water  for  domestic  and  mechanical 
purposes,  and  more  especially  for  irrigation.  In  some  of  the  West- 
em  States,  where  irrigation  is  largely  dependent  on  artesian  wells, 
this  class  of  underground  waters  occupies  a  prominent  place  in  the 
State  laws. 

Much  of  the  legislation  on  this  subject  refers  only  indirectly  to 
the  underground  water  itself,  being  concerned  with  the  duties  of 
officials  in  regard  to  the  sinking  and  controlling  of  wells,  the  appro- 
priation of  money,  and  the  levying  of  taxes  to  provide  for  the  cost 
of  such  wells,  the  rights  and  duties  of  those  benefited  by  the  water 
thus  secured,  and  other  topics  of  this  general  class.  Material  of  this 
character  has  been  omitted,  brief  references  sometimes  being  given 
to  the  reports  where  it  may  be  found. 

Most  of  the  States  having  special  laws  relating  to  undergroimd 
waters  are  given  below  in  alphabetical  order,  with  such  reference 
to  their  laws  as  seemed  desirable  for  the  purpose  of  this  report. 

CALIFORNIA. 

The  laws  of  California  provide  for  the  regulation  of  the  use  of 
ortesian  wells  and  prohibit  the  waste  of  subterranean  waters.  In 
an  act  (L.,  1877-78,  p.  195),  approved  in  1878,  it  is  provided  (sec.  1) 
that: 

''Any  artesian  well  which  is  not  capped  or  furnished  with  such 
mechanical  appliances  as  will  readily  and  effectively  arrest  and  pre- 
vent the  flow  of  water  from  such  well  is  hereby  declared  to  Im  a 
public  nuisance.    The  owner,  tenant,  or  occupant  of  the  land  uj)on 
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which  such  well  is  situated  who  caus(»s,  j)ernHts,  or  suffers  such  pub- 
lic nuisance,  or  suffers  or  [)ermits  it  to  remain  or  continue,  is  giiilty 
of  a  misdemeanor." 

Also  (sec.  2)  that: 

"Any  person  owning,  possessinff,  or  occupying  any  land  upon 
which  is  situated  an  artesian  well,  who  causes,  suffers,  or  jwrmits  the 
water  to  unnecessarily  flow  from  such  well  or  to  go  to  waste,  is  guilty 
of  a  misdemeanor." 

For  the  purposes  of  this  act  an  artesian  well  is  defined  (sec.  3)  as 
"  any  artificial  well  the  waters  of  which  will  flow  continuously  over 
the  surface  of  the  ground  adjacent  to  such  well  at  any  season  of  the 
year;"  and  waste  is  defined  (sec.  4)  as  follows:  "The  causing,  suf- 
fering, or  permitting  the  waters  flowing  from  such  well  to  run  into 
any  river,  creek,  or  other  natural  water  course  or  channel,  or  into  any 
bay,  lake,  or  pond,  or  into  any  street,  road,  highway,  or  upon  the  land 
of  any  jwrson  other  than  that  of  the  owner  of  such  well,  or  ui)on  the 
public  lands  of  the  United  States  or  of  the  State  of  California,  unless 
it  be  used  thereon  for  the  purposi^s  and  in  the  manner  that  it  may  be 
lawfully  us<»(l  upon  the  land  of  the  owner  of  such  well:  Provided 
That  this  section  shall  not  l)e  so  construed  as  to  prevent  the  use  of 
such  waters  for  the  proper  irrigation  of  trees  standing  along  or  ujx)i 
the  street,  road,  w  highway,  or  for  ornamental  [KHids,  or  for  the 
propagation  of  fish." 

A  fine  of  not  less  than  $10  or  more  than  $50,  together  with  the  cost 
of  prosecution,  is  assessed  against  those  convicted  of  violating  anj 
of  the  provisions  of  this  act,  and  the  supervisors  or  roadmasters  an 
wn powered  to  enter  \ipon  the  premis(»s  where  wells  complained  oi 
are  situated,  and  to  institute  criminal  action  where  violation  of  tht 
j)rovisions  of  this  act  is  discovered. 

COLORADO. 

The  laws  of  Colorado  regulate  the  use  of  artesian  wells  and  pro- 
hibit the  waste  of  subterranean  watei's  in  much  the  same  way  as  th< 
laws  of  California  above  cited.  Further  provisions  are  nuide  foi 
tli<'  keeping  of  accurate  records  of  the  depth  and  thickness  of  the  dif- 
ferent strata  penetrated,  for  determining  the  legal  status  of  se<»pac:t 
or  s])ring  waters,  and  f(u-  the  sinking  oi  certain  artesian  wells. 

An  act  (L.,  1887,  p.  52)  approved  in  1887  provides  (sees.  1  and 
2)  that:  ''Any  artesian  well  which  is  not  tightly  cased,  capped,  oe 
furnished  with  such  mechanical  appliances  as  will  i*eadily  and  effect- 
iv(»ly  ])revent  the  flow  of  water  from  such  well  is  hereby  declared  t( 
Ix;  a  public  nuisance.  The  owner,  tenant,  or  occupant  of  the  land 
upon  which  such  well  is  situated,  who  causes,  permits,  or  suffers  such 
public  nuisance,  or  snll'ers  or  pei'inils  it  to  remain  or  continue,  iii 
guilty  of  a  misdemeanor. 
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*•  Any  person  owning,  ix)8sessing,  or  occupying  any  land  upon  which 
a*  situated  an  artesian  well,  who  causes,  suffers,  or  pennits  the  water 
)4>  unnecessarily  flow  from  such  well,  or  to  go  to  waste,  is  guilty  of  a 
■tiisclemeanor." 

For  the  ])urposes  of  this  act  an  artesian  well  is  defined  much  the 
tame  as  under  the  California  law  above  cited,  except  that  it  is  pro- 
^ide<l  that  nothing  in  the  act  shall  apply  to  water  flowing  from 
niiiing  shafts,  and  the  definition  is  made  to  read,  "  the  waters  of 
vhich,  if  proi>erly  cUsed,  will  flow  continuously,"  etc. 

AVaste  is  defined  as  in  the  California  law,  with  a  few  minor  modifi- 
»tions  in  the  wording,  and  with  the  provision  that  the  use  of  the 
vater  for  agricultural  purposes  is  allowed  in  addition  to  the  other 
ises  enumerated  above. 

A  fine  of  not  less  than  $50  nor  more  than  $300,  together  with  the 
•ost  of  prosecution,  is  assessed  against  anyone  violating  any  of  the 
provisions  of  the  act.  The  county  commissioners,  road  overseers,  city 
mgineer,  or  city  officers  are  empowered  to  investigate  and  prosecute 
Uleged  violations  of  the  act. 

It  is  further  provided  (sec.  7)  that:  "Any  person  boring  or  causing 
to  be  bored  an  artesian  well,  shall  keep  a  complete  and  accurate  record 
of  the  depth  and  thickn6.ss  of  the  different  strata  penetrated,  and 
when  such  well  is  completed,  shall  file  such  record  in  the  office  of  the 
county  clerk  and  recorder  of  the  county  within  which  such  well  is 
situate<l,  and  immediately  transmit  a  copy  of  such  record  to  the  office 
of  the  State  engineer.  Any  person  violating  the  j)r()visions  of  this 
section  shall  \ye  deemed  guilty  of  a  misdenu»anor  and  shall,  upon  con- 
viction, be  fined  not  less  than  ten  nor  more  than  fifty  dollars." 

Ry  an  act  (L.,  1889,  p.  215),  approved  in  1889,  the  rights  relating  to 
the  use  of  seepage  and  spring  waters  are  defined  as  follows:  "All 
ditchers  now  constructed  or  hereafter  to  V)o  constructed  for  the  pur- 
pose of  utilizing  the  waste,  seepage,  or  spring  waters  of  the  State 
.shall  be  governed  by  the  same  laws  relating  to  priority  of  right  as 
those  ditches  constructed  for  the  purpose  of  utilizing  the  water  of 
running  streams:  Provided^  That  the  person  upon  whose  land  the 
seepage  or  spring  waters  first  arise  shall  have  the  prior  right  to  such 
waters  if  capable  of  l)eing  used  xipou  his  lands." 

A  numl)er  of  acts  have  been  passed  at  different  times  providing  for 
the  sinking  of  artesian  wells  at  certain  localities  and  appropriating 
money  therefor. 

IDAHO. 

The  rights  relating  to  subterranean  waters  in  Idaho  are  thus  de- 
fined (L.,  1899,  p.  e380,  sees.  2  and  23)  : 

"  The  right  to  the  use  of  the  waters  of  rivers,  streams,  lakes,  ponds, 
and  subterranean  waters  may  l)e  ac(juired  by  aj)j)ropriati()n. 
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"All  ditches  now  constructed,  or  which  may  hereafter  be  con- 
structed, for  the  purpose  of  utilizing  seepage,  waste,  or  spring  water 
of  the  State  shall  be  governed  by  the  same  laws  relating  to  priority 
of  right  as  those  ditches,  canals,  and  conduits  constructed  for  the 
purpose  of  utilizing  the  waters  of  running  streams." 

MICHIGAN. 

In  the  State  of  Michigan  the  question  of  well  interference  is  dealt 
with  as  follows : 

"  No  person  or  persons,  or  corporation  other  than  municipal  cor- 
porations, owning  or  operating  any  artesian  well,  shall  allow  the  same 
to  flow  a  larger  stream  than  will  flow  through  a  pipe  1  inch  in  diame- 
ter, to  the  detriment  or  injury  of  any  other  well  or  wells,  without  the 
consent  of  the  owners  of  such  well  or  wells  so  injured. 

"Any  person  or  jx^rsons  who  shall  suffer  any  damage  because  of  the 
violations  of  the  provisions  of  this  act  shall  Iw  entitled  to  recover  the 
same  from  the  ^x^rson  or  jx^rsons  or  corporations  so  causing  the  same, 
the  action  of  trespass  or  the  case  to  be  brought  in  any  court  of  com- 
petent jurisdiction. 

"  This  act  shall  not  apply  to  salt,  oil,  mineral  water,  or  gas  wells, 
or  wells  leased  for  bath  purposes."     (L.,  1889,  p.  221.) 

NEBRASKA. 

In  1897  the  following  act  was  passed  "  to  prohibit  the  needleiiis  waste 
of  mutual  artesian  water  in  the  State  of  Nebraska  "  (L.,  1897,  p.  358, 
chap.  84,  sees.  1-3)  : 

"  That  it  shall  l)e  unlawful  for  the  owner  or  owners,  lessee  or 
lessees,  occupier  or  occupiers,  foreman  or  superintendent  of  any  farm, 
town  lot,  or  other  real  estate  in  the  State  of  Nebraska  where  artesian 
water  has  been  found,  or  may  be;  found  hereafter,  to  allow  the  water 
from  wells  or  other  borings  or  drillings  on  any  farm,  town  lot,  or 
other  real  estate  in  Nebraska  to  flow  out  and  run  to  waste  in  any  man- 
ner to  exceed  what  will  flow  or  run  through  a  pipe  one-half  of  one 
inch  ill  diameter,  ex(!ept  where  the  water  is  first  used  for  irrigation,  or 
to  create  power  for  milling  or  other  mechanical  purposes. 

"Any  person  or  persons  who  own,  occupy,  or  have  control  of  any 
farm,  town  lot,  or  other  real  estate  in  the  State  of  Nebraska  who  fail 
or  refuse  to  shut  off  the  wastage  of  artesian  water  to  the  amount  that- 
this  act  allows  on  any  farm,  town  lot,  or  other  real  estate  which  they 
own,  occupy,  or  have  control  of,  after  l>eing  notified  in  writing  by 
any  person  having  the  Ix^nefit  of  said  mutual  water  supply,  within 
forty-eight  hours  after  such  notification,  shall  be  subject  to  arrest  and, 
uj)on  conviction,  be  fined  in  any  sum  not  less  than  ten  nor  nu>re  than 
twenty-five  dollars,  and  pay  the  costs  of  such  arrest  and  prosecution 
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>r  each  offense;  and  if  such  wastage  be  not  abated  within  twenty- 
nir  hours  after  such  arrest  and  conviction,  it  shall  be  deemed  a  sec- 
id  offense  against  the  provisions  of  this  act  and  be  subject  to  the 
tme  fine  as  for  the  first  offense,  and  each  like  offense  or  neglect  of 
ich  twenty-four  hours  thereafter  shall  be  deemed  and  constitute  an 
iditional  offense  against  the  provisions  of  this  act. 
'''All  prosecutions  under  the  provisions  of  this  act  shall  be  brought 
y  any  person  in  the  name  of  the  State  of  Nebraska  against  any  per- 
>n  or  persons  violating  any  of  the  provisions  of  this  act,  before  any 
istice  of  the  peace  of  the  county  in  which  such  violation  is  alleged  to 
ave  taken  place,  or  before  any  court  of  competent  jurisdiction." 

NEVADA. 

In  order  to  encourage  the  search  for  artesian  waters  in  the  State 

if  Nevada,  several  acts  and  amendments  thereto  have  been  passed 

providing  bounties  for  those  who  sink  artesian  wells.     Thus  it  is 

provided   that  the  party  sinking  an   artasian  well,  where  flowing 

water  in  a  specified  quantity  is  obtained,  shall  receive  the  following 

bounties:  For  the  first  200  feet,  $1.25  per  foot;  for  the  third  100  feet, 

$1.50  per  f(X)t;  for  the  fourth  100  feet,  $2  per  foot;  and  so  on,  up  to 

$4.50  per  fix)t  for  the  tenth  100  feet;  and  for  all  depth  exceeding 

1,000  feet  $5  per  foot  for  each  and  every  foot  below  the  said  1,000 

feet;  together  with  an  additional  bounty  of  $1,000  for  each  well  sunk 

to  a  depth  of  1,000  feet  or  more.     Certain  conditions  relating  to  the 

number  of  wells  allowable  within  a  given  area,  the  amount  of  water 

required,  and  the  persistence  of  flow,  are  prescribed. 

Under  certain  prescribed  conditions  a  bounty  of  $2,500  is  offered 
to  the  person  who  first  sinks  a  well  in  the  State  of  Nevada,  not  less 
than  G  inches  in  diameter  at  the  bottom,  to  a  depth  of  1,000  feet,  said 
Well  flowing  at  least  60  gallons  of  water  per  minute. 

A  person  engaged  in  the  sinking,  of  an  artesian  well  upon  any  un- 
occupied public  lands  subject  to  selection  by  the  State  of  Nevada, 
according  to  certain  specified  requirements,  shall  have  a  preferred 
right  to  all  the  lands  he  or  she  may  be  entitled  to  purchase  under  the 
provisions  of  certain  acts  providing  for  the  selection  and  sale  of  the 
public  lands  of  the  State. 

NEW  JERSEY. 

In  1904  an  act  (L.,  1904,  chap.  77,  p.  18vS)  was  passed  in  New 
Jersey  which  empowered  cities  acquiring  their  water  supply  from 
artesian  wells  to  improve  and  enlarge  that  supply,  as  follows: 

"It  shall  and  may  be  lawful  for  the  governing  board  of  any  city 
now  or  hereafter  acquiring  its  water  su])ply  from  artesian  wells, 
whenever  in  their  judgment  they  shall  deem  it  expedient  to  do  so,  to 
cause  to  be  constructed  an  additional  pipe  line  or  main  to  connect 
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such  water  supply  with  any  distributing  reservoir  within  such  city 
or  with  water-supply  pipes  or  mains  to  any  point  within  such  city, 
and  to  dig  and  construct  artesian  wells,  and  to  purchase  and  erect 
and  to  set  up  meters,  machinery,  and  other  fixtures  in  connection  with 
and  for  the  improvement  of  the  water  supply  and  waterworks  plant 
of  such  city  and  to  purchase  and  condemn  land,  waters,  and  rights, 
and  otherwise  to  improve,  enlarge,  and  extend  said  wat«r  supply  and 
waterworks  plant  of  such  city,  provided,  however,  that  all  such 
works  shall  be  done  and  constructed  by  contract  after  public  bidding 
therefor,  in  the  manner  prescribed  in  the  laws  now  governing  such 
city." 

NEW  MEXICO. 

An  act  passed  in  1897  authorizes  any  coynty  in  the  Territory  to 
issue  and  sell  bonds  for  the  purpose  of  sinking  artesian  wells.  It 
states  (L.,  1897,  chap.  66,  sec.  2)  that  "  the  object  of  said  wells  shall 
be  to  ascertain  whether  flowing  water  can  be  procured  on  lands  at 
present  considered  beyond  and  above  the  water  belt — that  is,  above 
and  l^eyond  the  belt  wherein  it  has  been  demonstrated  that  flowing 
water  can  be  obtained,  and  to  encourage  the  boring  of  such  wells  for 
the  purpose  of  increasing  the  area  and  productiveness  of  our  agri- 
cultural lands  and  to  reclaim  high  mesa  lands  which  are  now  value- 
less for  agricultural  purposes." 

By  an  act  approved  in  1003  the  superintendent  of  the  New  Mexico 
penitentiary  was  authorized  to  provide  for  the  drilling  of  an  experi- 
mental well  on  land  belonging  to  the  i^enitentiary. 

OKLAHOMA. 

The  laws  of  Oklahoma  have  definitely  embodied  the  general  prin- 
ciples upon  which  the  common-law  decisions  relating  to  the  different 
rights  in  underground  and  surface  waters  are  based.  Thus  it  is 
stated  (Revised  and  Annotated  Statutes,  1903,  chap.  65,  Property, 
art.  3)  :  ''The  owner  of  the  land  owns  water  standing  thereon  or 
flowing  over  or  under  its  surface,  but  not  forming  a  definite  stream. 
Water  running  in  a  definite  stream  formed  by  nature  over  or  under 
the  surface  may  l)e  used  by  him  so  long  as  it  remains  there,  but  he 
may  not  prevent  the  natural  flow  of  the  stream  or  of  the  natural 
spring  from  which  it  connnences." 

OREGON. 

The  rights  to  seepage  and  spring  waters  in  the  State  of  Oregon  at* 
thus  stated  (L.,  1803,  p.  150)  :  "All  ditches  now  constructed,  or  here- 
after to  be  constructed,  for  the  purpose  of  utilizing  the  waste,  spring* 
or  seepage  watei's  of  the  State  shall  1k>  governed  by  the  same  laws 
relating  to  priority  of  right  as  those  ditches  constructed  for  the  pur- 
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ose  of  utilizing  the  waters  of  running  streams :  Provided^  That  the 
ei>5oii  upon  whose  lands  the  seepage  or  spring  waters  first  arise  shall 
ave  the  right  to  the  use  of  such  waters." 

SOUTH  DAKOTA. 

A  great  deal  of  legislation  has  been  enacted  in  South  Dakota  con- 
sriiing  artesian  wells,  especially  acts  providing  for  the  sinking  of 
nch  \%'ells,  defining  the  rights  and  liabilities  of  those  who  do  sink 
lein  or  who  have  control  of  them,  and  providing  for  the  levying  of 
ixes  and  the  issuing  of  bonds  to  pay  the  necessary  expenses.  Those 
ectioiis  referring  to  official  duties,  the  levj'ing  of  taxes,  etc.,  are  not 
ere  considered,  only  the  sections  dealing  more  directly  with  subter- 
iBinean  waters  being  cited. 

By  a  series  of  acts  (L.,  1889,  chap.  14;  1890,  chap.  103;  1891,  chap. 
50;  1893,  chap.  109;  1895,  chaps.  103,  lOG,  107,  108;  1897,  chap.  74; 
1903,  chaf)s.  63,  64)  and  amendments  thereto,  it  is  provided  that  arte- 
sian wells  may  be  sunk  and  watercoui"ses  be  constructed  therefrom 
upon  petition  of  a  majority  of  the  qualified  electoi's  of  any  township 
in  which  the  wells  and  the  lands  benefited  thereby  may  be  located ;  and 
that  county,  township,  and  special  taxes  hiay  be  levied  to  pay  the  cost 
of  such  wells  and  watercoui-ses.     Or  any  pei^son  or  persons,  corpora- 
i    lion  or  company  may  construct  artesian  wells  upon  lands  leased  by 
\  Aeni,  and  construct  watercourses  therefrom,  the  proprietors  of  such 
-t   wells  bearing  the  expense  in  proportion  to  their  several  interests. 
Certain  restrictions  are  made  regarding  the  number  and  location  of 
waterways  constructed  from  the  wells,  and  the  rights  of  parties  con- 
*    trolling  such  waterways,  of  parties  whose  lands  are  crossed  by  them, 
^j.    and  of  the  public  are  defined. 

*^V11  subterranean  waters  in  the  State  of  South  Dakota  may  bi»  ustnl 
r    for  irrigation,  mechanical,  and  domestic  purposes,"  according  to  the 
^\    provisions  stated  in  the  several  acts.     One  such  provision  requires  the 
\    keeping  of  well  records,  as  follows : 

^      **It  is  hereby  made  the  duty  of  the  township  lx)ard  to  embody  in 
\   the  contract  for  the  sinking  of  said  public  artesian  wells  a  proviso 
I    that  the  person  sinking  said  wells  shall  make  a  record  of  the  depth  of 
,jj    tiich  well  and  the  formations  entered  or  passed  through  in  the  con- 
^^tniction  of  the  same,  and  such  provision  is  hereby  made  an  essence  of 
the  contract  and  a  violation  thereof  shall  Iw  construed  to  be  a  viola- 
tion of  the  contract."     (L.,  1891,  chap.  80,  see.  35.) 

The  danger  of  "  well  interference  "  is  recognized,  and  certain  pro- 
visions made  for  avoiding  the  trouble,  so  far  as  is  practicable.  Thus 
I  it  is  provided  (L.,  1891,  chap.  80,  sec.  42)  that  ''Any  person,  associa- 
tion, or  corporation  owning  land  shall  have  the  riglit  to  sink  or  how 
an  artesian  well  or  wells  on  his,  their,  or  its  lands,  for  the  purpose  of 
procuring  water  for  domestic  use,  for  irrigation,  or  for  manufactur- 
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ing  purposes;  but  in  wells  hereafter  constructed  no  more  water  shall 
be  iippropriated  by  such  person,  association,  or  corporation  than  i 
needed  for  said  purposes,  when  such  additional  use  of  water  interfem 
with  the  flow  of  wells  on  adjacent  lands." 

It  has  already  been  pointed  out,  in  the  first  part  of  this  report,  thifc 
well  interference  may  be  foreseen  and  prevented  to  a  greater  or  lea 
extent  by  proper  distribution  of  the  wells.  The  decisions  of  ths 
common  law  are  in  part  based  on  the  erroneous  principle  that  it  b 
impossible  for  any  man  to  know  until  after  his  well  is  completed 
whether  or  not  it  will  affect  the  flow  of  his  neighbor's  well.  Tte 
State  of  South  Dakota  recognizes  the  possibility  of  foreseeing  an( 
preventing  well  interference,  and  deals  with  the  question  in  ther 


following  manner : 

"  In  locating  wells  in  townships  which  have  established  and  p^* 
down  wells  under  the  provisions  of  this  act  for  public  use  or  by  pr^' 
vati*  parties,  due  regard  shall  be  had  to  their  proper  distribution,  i^ 
order  that  the  flow  of  the  wells  may  be  properly  equalized  and  leas 
likely  to  interfere  with  each  other.  Should  any  well  in  such  to^i^ 
ship,  public  or  private,  be  located  so  near  any  well  already  coa^ 
pleted  or  in  process  of  completion  as  to  be  likely  to  interfere  with  tb 
same,  any  person  may  complain  in  writing  to  the  State  engineer,  wb 
shall  without  delay  proceed  to  examine  the  locality  and  detemiio 
from  its  topography  and  the  proximity,  of  the  wells  whether,  in  hi 
judgment,  the  wells  as  located  would  unduly  interfere  with  the  ob 
already  completed  or  in  course  of  completion.  If  in  his  judgmen 
there  will  be  no  material  interference,  the  location  will  not  be  changed 
but  if  in  his  opinion  the  well  as  located  will  materially  interfere  witl 
the  one  completed  or  in  course  of  completion  he  shall  change  the  loca 
tion  of  said  well  to  some  more  suitable  locality;  provided,  that  whei 
j)ermanent  buildings  have  been  located  on  any  farm  prior  to  the  sink 
iiig  of  any  artesian  well  on  any  adjoining  farm,  this  act  shall  not  b 
construed  as  prohibiting  the  agent  or  proprietor  of  said  farm  fron 
sinking  an  artesian  well  at  or  near  said  building  without  reference  ti 
the  j^roximity  of  any  other  artesian  well.  The  State  engineer  shall 
within  five  days  after  said  examination,  make  a  written  statemen' 
of  his  decision  and  file  the  same  or  a  copy  thereof  in  the  office  of  th 
circuit  court  of  the  county  wherein  the  said  wells  are  located.  An] 
j)erson  aggrieved  by  the  decision  of  the  State  engineer  may,  w-ithi' 
ten  days  after  the  filing  of  the  decision  in  the  office  of  the  clerk  o 
the  circuit  court,  appeal  from  the  same  to  the  circuit  court  and  upo 
such  appeal  the  question  shall  be  tried  de  novo.''  (L.,  1891,  chap.  8< 
sec.  4:^.) 

Ill  order  to  determine  whether  the  amount  of  water  flowing  froi 
an  artesian  well  is  increasing  or  decreasing,  the  State  engineer 
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quired  "  to  measure  or  lo  cause  to  be  measured  the  flow  and  pressure 
:  all  artesian  wells  established  and  put  down  under  the  provisions 
E  this  act,  public  and  private,  at  such  times  as  he  may  deem  proper, 
yv  the  purpose  of  determining  the  increase  or  duninution  of  the  flow 
r  pressure  of  said  well,  and  is  hereby  authorizeij  to  enter  upon  any 
Tounds  for  the  purposes  aforesaid,  and  the  owner  or  owners  of  such 
Fell  or  wells  are  hereby  directed  to  furnish  the  necessary  material  to 
onstruct  a  suitable  weir  to  measure  the  flow,  and  all  reasonable  con- 
veniences shall  be  afforded  for  this  purpose."  (L.,  1891,  chap  80, 
ec.44.) 

Every  person  sinking  an  artesian  well  is  required  to  provide  for 
mch  well  a  proper  casing,  in  order  to  prevent  the  well  from  caving  in 
md  to  prevent  the  escape  of  the  water  when  it  is  desirable  that  such 
skater  be  confined;  and  he  is  further  required  to  provide  such  valve 
md  appliances  as  will  enable  him  to  control  the  flow  of  the  water  from 
he  well.  Concerning  the  wasting  of  artesian  wateins,  it  is  provided 
[L,  1891.  chap.  80,  sec.  46)  that:  ''  No  j^i'son  controlling  an  artesian 
veil  shall  suffer  or  j^ermit  the  water  therefrom  to  flow  to  waste  unless 
ind  so  far  as  reasonably  necessary  to  prevent  obstruction  thereof,  or 
0  flow  or  to  be  taken  thei*efrom  save  for  beneficial  uses:  Prorided^ 
Phis  shall  not  be  so  construed  as  to  prevent  the  reasonable  use  of  said 
rater  for  the  necessary  irrigation  of  trees  standing  along  or  upon  any 
treet,  road,  or  highway,  or  for  ornamental  ponds  or  fountains,  or  the 
propagation  of  fish." 

If  any  pei-son  complains  that  the  proprietor  of  an  artesian  well,  or 
he  party  controlling  such  well,  is  in  the  habit  of  letting  the  waters  go 
0  waste,  the  township  sui>ervisor,  county  conunissioner,  road  ovei'seer, 
Iderinan,  or  other  city  officers  may  enter  upon  the  premises  wliere  the 
k'ell  is  located  in  order  to  determine  whether  the  complaint  is  justified, 
nd  may  institute  criminal  prosecution  in  case  violation  of  the  law  is 
ascertained.  If  the  well  is  without  valves  to  regulate  the  flow  and 
prevent  waste,  the  person  owning  the  well  may  be  fined  up  to  one  hun- 
Ired  dollars  or  be  imprisoned  not  more  than  three  months  in  jail,  or 
K)th. 

The  flow  of  water  through  a  watercourse  from  any  artesian  well  is 
lot  to  be  interfered  with,  it  being  the  duty  of  every  person  through 
'^hose  land  such  a  watercourse  runs  to  keep  the  same  open  and  unob- 
tnicted.  The  road  ov(»rseer  must  keep  such  watercourses  along  a 
mblic  highway  clear.  It  is  further  provided  (L.,  1893,  chap.  101), 
ec.  32)  that :  '"AH  natural  watercourses  in  this  State,  whenever  an 
irtesian  well  is  located  thereon  under  the  provisions  of  this  act,  are 
JPreby  created  and  declared  pnl)lic  natural  watercourses  for  the  flow^ 
>f  water  from  such  artesian  wells  for  the  benefit  of  the  public  and  of 
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private  individuals  located  on  such  watercourses,  subject  only  to  com- 
pensation for  damages  as  in  this  act  provided." 

UTAH. 

"  The  waters  of  all  streams  and  other  sources  in  this  State,  whether 
flowing  above  or  underground  in  known  or  definite  channels,  are 
hereby  declared  to  be  the  property  of  the  public,  subject  to  all  existing 
rights  to  the  use  thereof."    (L.,  1903,  chap.  100,  sec.  47.) 

WASHINGTON. 

In  the  State  of  Washington  the  rights  to  seepage  and  spring  waters 
are  thus  defined : 

"All  ditches  now  constructed  or  hereafter  to  be  constructed  for  the 
purpose  of  utilizing  the  waste,  seepage,  or  spring  waters  of  the  State 
shall  be  covei*ed  by  the  same  laws  as  those  ditches  constructed  for  the 
purpose  of  utilizing  the  water  of  natural  streams  and  lakes:  Prorided^ 
That  the  pei-son  upon  whose  land  the  seepage  or  spring  waters  first 
rise  shall  have  a  prior  right  to  such  waters,  if  capable  of  l>eing  used 
upon  his  lands."     (L.,  1890,  p.  710,  sec.  15.) 

In  1901  an  act  w^as  passed  "  in  relation  to  artesian  wells  and  regu- 
lating the  flow  of  waters  therefrom  ;  and  providing  a  i>enalty  for  the 
violation  thereof."  (L.,  1901,  p.  259,  sec.  1-4.)  The  text  of  this  act 
is  given  in  full : 

"  It  shall  be  unlawful  for  any  person,  firm,  corporation,  or  company 
having  possession  or  control  of  any  arte^sian  well  within  the  State, 
wiiether  as  contractor,  owner,  lessee,  agent,  or  manager,  to  allow  or 
permit  water  to  flow  or  escape  from  such  well  between  the  first  day  of 
October  in  any  year  and  the  first  day  of  April  next  ensuing:  Prorldcil 
That  this  act  shall  only  apply  to  sections  and  communities  whemn 
the  usi»  of  water  for  the  purposi^s  of  irrigation  is  necessary  or  ciui- 
tomary:  Avd  prodded  further^  That  nothing  herein  contained  shall 
prevent  or  prohibit  the  use  of  water  from  such  well  between  the  firs^ 
day  of  October  and  the  first  day  of  April  next  ensuing  for  house- 
hold, stock,  and  domestic  purposes  only,  water  for  the  last-named  pur- 
poses to  be  taken  from  such  well  through  a  one-half  inch  stop  and 
waste  cock  to  be  inserted  in  the  piping  of  such  well  for  that  purpo* 

•'  It  shall  be  the  duty  of  every  pers(jn,  firm,  corporation,  or  company 
having  poss(»ssion  or  control  of  any  artesian  well  as  provided  in  sec- 
tion 1  of  this  act  to  securely  cap  the  same  over,  on  or  lx»fore  the  first 
day  of  October  in  each  and  every  year,  in  such  maiuier  as  to  prevent 
the  flow  or  escaj)e  of  water  therefrom,  and  to  keej)  the  same  s^nnu'ely 
capped  and  j)revent  the  flow  or  escape  of  water  therefrom  until  tb^ 
first  day  of  April  next  ensuinir;  Proi^tdcd.  hnw(m\  It  shall  and  may 
be  lawful  for  any  such  person,  firm,  corporation,  or  company  to  insert 
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one-half  inch  stop  and  waste  cock  in  the  piping  of  such  well  and  to 
ike  and  use  water  therefrom  through  such  stop  and  waste  cock  at 
ay  time,  for  household,  stock,  and  domestic  purposes,  but  not  other- 
ise. 

''Any  person,  whether  the  owner,  lessee,  agent  or  manager,  having 
ossession  of  any  such  well,  violating  the  provisions  of  this  act  shall 
3  deemed  guilty  of  a  misdemeanor,  and  upon  conviction  thereof  shall 
?  fined  in  any  sum  not  exceeding  two  hundred  dollars  for  each  and 
t^ery  such  offense,  and  the  further  sum  of  two  hundred  dollars  for 
ich  ten  days  during  which  such  violation  shall  continue. 
''  Whenever  any  person,  firm,  corporation,  or  company  in  posses- 
ion or  control  of  an  arte^iian  well  shall  fail  to  comply  with  the  pro- 
isions  of  this  act,  any  person,  firm,  corporation,  or  company  lawfully 
a  possession  of  the  land  adjacent  to  or  in  the  vicinity  or  neighbor- 
Lood  of  such  well,  and  within  five  miles  thereof,  may  enter  upon  the 
and  upon  which  such  well  is  situated  and  take  possession  of  such. 
From  which  water  is  allowed  to  flow  or  escape  in  violation  of  the  pro- 
nsions  of  section  1  of  this  act,  and  cap  such  well  and  shut  in  and 
secure  the  flow  or  escape  of  water  therefrom,  and  the  necessary 
expense  incurred  in  so  doing  shall  constitute  a  lien  upon  said  well, 
and  a  suflicient  quantity  of  land  siirroimding  the  same,  for  the  use 
and  operation  thereof,  which  lien  may  be  foreclosed  in  a  civil  action 
In  any  court  of  common  jurisdiction,  and  the  court  in  any  such  case 
shall  allow  the  plaintiff  a  reasonable  attorney's  fee,  to  be  taxed  as  a 
part  of  the  cost.     This  shall  be  in  addition  te  the  penalty  provided 
for  in  section  3  of  this  act." 

WISCONSIN. 

In  the  State  of  Wisconsin  the  questions  of  well  interference  and 
the  wasting  of  artesian  waters  are  thus  dealt  with : 

"Where  there  are  two  or  more  artesian  wells  in  any  vicinity  or 
neighborhood,  one  or  more  of  which  are  operated  or  used  by  any  per- 
son or  owner,  the  person  or  owner  of  such  well  shall  use  due  care  and 
diligence  to  prevent  any  loss  or  waste  or  unreasonable  use  of  the  water 
therein  contained  or  flowing  from  the  same,  as  would  deprive  or  un- 
necessarily diminish  the  flow  of  water  in  any  artesian  well,  to  the 
injury  of  the  owner  of  any  other  well  in  the  same  vicinity  or  neigli- 
Whood. 

"Any  person  who  shall  needlessly  allow  or  permit  any  artesian  well 
owned  or  operated  by  him  to  discharge  greater  quantities  of  water 
than  is  reasonably  necessary  for  the  use  of  such  person,  so  as  to  mate- 
rially diminish  the  flow  of  artesian  water  in  any  other  well  in  the 
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samo  vicinity,  shall  1^  liable  for  all  damagi's  which  the  owner  of  ani 
such  other  well  shall  sustain/'     (L.,  1901,  chap.  354.) 

WYOMING. 

According  to  the  provisions  of  an  act  (L.,  1888,  chap.  19)  passed 
in  1888,  the  boards  of  county  commissioners  of  the  several  counties  in 
the  State  of  Wyoming  are  authorized  to  provide  for  the  sinking  of 
artesian  wells  at  various  places  within  such  counties;  and  where  the 
nature  of  the  country  makes  an  artesian  well  impracticable,  tanks, 
reservoirs,  etc.,  may  be  constructed.  Ortain  restrictions  are  imposed, 
the  rights  and  duties  of  private  citizens  and  officials  are  defined,  and 
ai)propriation  of  money  is  authorized. 
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LETTER   OF    TRANSMITTAL, 


Department  of  the  Interior, 

United  States  Geological  Survey, 

Hydrographic  Branch, 
Wcuihinyton^  1).  6%  July  15^  190^. 
Sir:  I  transmit  herewith  a  report  by  Prof.  Charles  R.  Keyes  on  the 
^ology  and  underground  water  resources  of  the  Jornada  del  Muerto, 
in  south -co  nti-al  New  Mexico,  and  recommend  that  it  be  published  in 
the  series  of  Water-Supply  and  Irrigation  Papers. 

The  work  resulting  in  this  report  was  done  under  the  supervision 
of  Mr.  N.  II.  Darton,  chief  of  the  western  section  of  the  division  of 
hydrolog3^.  It  presents  new  and  valuable  information  regarding  the 
t^eologic  structure  of  this  large  desert  area  and  shows  that  the  con- 
ditions are  favoi*able  for  the  extensive  occurrence  of  underground 
waters  which,  to  some  extent,  are  available  for  irrigation  and  domestic 
supplies-  The  region  is  one  of  fine  climate  and  fertile  soil,  and  the 
development  of  its  underground  waters  will  afford  the  means  for 
sustaining"  settlers  at  a  number  of  localities. 

Very  respectfully,  F.  H.  Newell, 

Chief  Kn(j Inter. 
Hon.  Charles  D.  Walcott, 

1)! refit yr  United  StateH  GeoUigieal  Strrrey. 
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EOLOGY  AND  UNDERGROUND  WATER  CONDITIONS 
OF  THE  JORNADA  DEL  MUERTO,  NEW  MEXICO. 


Bv    ClIAKLES   ROLLIN    KkYK8. 


INTUODUCTION. 

Of  the  basin  plains  of  southwestern  United  States  the  Jornada  del 
[uorto,  in  south-central  New  Mexico,  is,  in  many  ways,  one  of  the  most 


Fig.  1.— Location  of  the  Jomada  del  Muerto. 


?D)arkable.     This  plain   is  typical  of  a  very  largo  number  of  dr\' 
indy  plains  which  characterize  the  arid  rej^ion  and  which  show  but 
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few  sijjiis  of  surfaco  waters.  As  it  is  covered  by  loose,  porous  soils  i 
unknown  depth  all  the  rainfall  is  quickly  absorbed  and  the  stmi 
entering  the  plain  from  the  mountains  around  the  periphery  soon  sij 
below  the  surface. 

In  the  long  period  that  preceded  the  coming  of  the  Euroj)ean  tl 
adjoining  country  was  tliickly  populated  by  races  highh'  skilled 
agriculture  and  well  trained  in  the  art  of  irrigation,  yet  no  one  of  I 
native  peoples  was  tempted  to  settle  upon  this  great  strip  of  de^e 
For  three  hundred  and  fifty  years  after  the  Spanish  inviusion  the  Ji 
nada  lay  in  the  beaten  path  of  travel  from  Mexico  northward 
KK)  miles  the  famous  El  Paso  and  Santa  Fe  trail  crossed  its  drt 
sands.  In  view  of  the  horrors  inspired  by  the  trip  across  it  from 
time  of  Coronado  to  the  advent  of  the  railroad,  the  Spaniards  \ 
ventured  within  its  borders  might  well  be  pardoned  for  calling  it 
•''Journey  of  Death. ■'  The  long  white  line  of  bleached  bones  of  n 
and  horse,  which  not  so  very  long  ago  marked  the  trail,  amply  iitte:^ 
the  fitness  of  the  title. 

Wallace^'  has  described  the  Jornada  in  ver}"  somber  though  liig 
fanciful  terms  as  follows: 

Near  the  southern  l)oundary  of  New  Mexico  the  Spanish  explorers  were  opp 
l)y  a  barrier  of  all  on  earth  moat  to  \ye  dreaded — a  shadeless,  waterless  plal 
nearly  100  miles  long,  from  5  to  30  miles  wi<le,  resembling  the  steppes  of  norti 
Asia.     *    *    * 

The  portion  1  spe^k  of  appears  t-o  have  serveii  its  time,  worn  out,  been  dispeoj 
an«l  forgcjtten.  The  grass  is  low  and  mossy,  with  a  perishing  look — the  shnilis,  i 
weed,  and  lx)ny  cac'tus  writhing  like  8<ime  grisly  skeleton;  the  very  stones  are 
the  scoria  of  a  furnace.  You  vainly  look  for  the  flight  of  a  bird,  such  as  cheered 
eyes  of  Thalaba  in  the  desert;  no  bee  nor  Hy  hums  in  the  empty  air;  and,  siiv 
lizard  (the  genius  of  de.*<olation )  and  horn  frog,  there  is  no  breath  of  living  thii^ 

Standing  on  the  edge  of  the  measureless  waste,  which  is  trackless  as  water, 
first  explorers  mightask,  *'  What  is  this  strange  owan  of  sand,  with  its  8tilhu»ss  i 
awful  than  any  sea?" 

The  spot  I  am  trying  to  describe  is  the  battle  ground  of  the  elements.  In  w 
it  is  ma<le  fearful  by  raging  stonns  of  wiml  an<l  snow.  There  men  and  animals 
l)een  frozen  to  death,  their  bodies  left  the  lawful  prey  of  the  mountain  wolf.  1 
tfie  primeval  years  the  Ai>ache  has  harried  the  hungry  wastt\  hunting  for  sd 
and,  besides  the  savagest  of  savages,  it  is  now  the  favorite  skulking  place  <»f  ontl 
an  asylum  for  fugitives  escaping  justice  in  old  Mexico  and  Texas. 

In  (HIT  times  many  a  party  cut  off  and  many  a  traveler  murderiHl  makes  good 
name  it  Injars,  given  by  the  first  white  men  who  dared  its  i)erils,  Jornada  del  Muel 
*M(mmey  of  Death.'* 

Repulsive  as  this  picture  is,  it  scarcely  exaggerates  the  widespi 
impression  which  formerly  existed  concerning  this  country.     I 
much  of  the  arid  region,  this  district  was  considered  waterless  hcciril 
no  water  appears  on  the  surface.     For  three  hundred  and  fifty  y6l 
the  tniyeler  traversed  this  region  without  taking  the  trouble  to  i 
beneath  the  surface  of  the  j^lain  for  the  moisture  he  so  often  longed  t 

a  WttHiioe,  8.  E.,  Laud  cit  tluj  PiicbUw,  New  York,  1888,  p.  140. 
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t  Appftrently  it  wa«  not  suspected  that,  owing  to  certain  local  pocul- 
fanrities  in  the  geologic  formations,  abundant  water  la>'  at  conipara- 
ftiirely  shallow  depths.     In  1871  a  well  160  feet  deep  was  dug  in  the 

Ctiddle  of  the  plain  by  a  ranehero,  John  Martin,  and  cool,  soft  water 
as  obtained  in  great  (quantity,  so  that  his  much  l>ecanie  the  resting 
l^lacc  of  every  traveler  crossing  the  desert. 

The  geologic  conditions  in  New  Mexico  are  less  known  than  in 
teay  other  region  of  equal  size  in  the  United  States.  With  the  excep- 
JMon  of  a  few  comparatively  limited  areas  studied  by  the  Federal  sur- 
l^eys,  but  little  detailed  investigation  has  been  undertaken.  The 
flpeologists  connected  with  the  earl3'  Government  surveys  have  given  a 
general  idea  of  the  geologic  formations,  but  the  exact  age  and  rela- 
tions of  most  of  the  rocks  remain  to  be  determined. 

OEXKRAT^  CHARACTER  OF   THE   XEW  MEXICAN   PT^ATKAU 

REGION. 

Among  the  most  notable  features  of  central  and  southwestern  New 
Shfexico  are  the  broad  desert  plains,  out  of  which  the  mountain  ridges 
irise  as  abruptly  as  volcanic  islands  out  of  the  sea.  These  plains 
ifcre  20  to  30  miles  wide,  often  100  miles  or  more  long,  and  at  first 
j^lance  appear  nearly  level.  Closer  inspection  shows  that  they  are 
basins  inclined  toward  the  center  and  devoid  of  marked  drainage 
^ays  or  drainage  outlets. 

With  their  usual  keen  distinctions  of  geographic  features,  th(»  Span- 
ish aptly  call  such  an  inclosed  plain  a  ''  bolsone,"  meaning  a  purse.  Of 
^fcliese  plains  a  writer,  who  has  brought  their  Spanish  name  into  geo- 
"S^^phic  usage,  says: 

Th«»e  plains  or  **l)a«in8,*'  as  they  are  sometimes  tailed,  are  largely  stnu^tiiral  in 
^rijfin.  Bolsons  are  generally  flooreil  with  loose  unconsolidated  seilinients  derive<l 
'»y)in  the  higher  peripheral  region.  Along  the  margin  of  these  plains  are  tains  hills 
*tid  fans  of  bowlders,  and  other  wash  deposits  brought  down  ])y  mountain  freshets. 
^lie  sediments  of  some  of  the  bolsons  may  Ik*  ot  lacustral  origin. 

It  is  essential  in  ]>oth  the  geographic  and  tlie  geologic  dis(Mission  to  bear  in  miml 
!^ie  distinction  l)etween  lN)lson  plains  ami  plateau  plains.  The  plateau  plains  and 
^be  mountains  &rv  genetically  related,  the  strata  composing  the  one  being  bent  on  to 
J^r  flexing  out  into  the  other.  The  bolson  plains,  on  the  other  han<l,  are  n«'wer  and 
PiMer  topographic  features  consisting  of  structural  valleys  betwetMi  mountains  or 
plateau  plains,  which  have  l)een  partially  filled  with  debris  derive<l  from  the  adja- 
^fnt  endnences.  The  plateau  plains  are  usually  destructional  stratum  plains.  The 
«H)lHon  plains  are  constructional  detritus  plains  filling  old  struc^tural  troughs.  <' 

The  distinction  l)etween  the  plateau  plains  and  the  bolson  plains  is  as 
important  as  it  is  real.  But  the  statement  that  bolson  plains  arci  con- 
^tnu'tional  detritus  plains  in  structural  valleys  does  not  convey  a  cor- 
rect id<»a  of  the  phenomenon,  and,  as  generally  un(i(»rstood,  the  term 

^truftunil,  as  applied  to  these  valleys,  is  v(My  apt  to  be  misinterpreted. 

-^_  .  . 

a  inn,  R.  T.,  Topographic  AUm  U.  S.,  lolio  :i,  r.-S-Ci****!.  Survey,  VM)0,  \k  «. 
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In  a  carefully  qualified  sense  the  valleys  oecupiod  by  the  bolson  g 
might,  perhaps,  be  considered  structunil  valle3\*<,  but  their  histc 
very  much  more  complex  and  very  different  from  what  might  bt 
peeted  from  casual  observation. 

The  alternation  in  central  New  Mexico  of  narrow  mountain  r 
and  broad  plains,  of  which  the  Jornada  is  a  characteristic  exai 
presents  some  features  which  are  not  easily  understood  imti 
regions  both  to  the  east  and  to  the  west  are  taken  into  considers 
In  both  directions  the  basin  character  of  the  bolson  plains  is  soon 
The  plains  become  confluent  and  more  continuous,  and  the  mou 
ranges  more  disconnected  and  iinall}"  isolated  altogether.  Farth 
the  plain  alone  persists  without  notable  mountains.  This  cone 
continues  on  the  one  hand  to  the  Gulf  of  California  and  on  the  < 
to  the  Gulf  of  Mexico. 

At  the  beginning  of  Tertiary  time  the  region  between  the  two  , 
gulfs  south  of  what  is  now  the  Colorado  line  must  have  been  a 
lowland  plain  with  but  faint  relief  features.  A  large  part  of  this 
was  on  the  beveled  edges  of  Cretaceous  and  older  strata,  as  is  si 
now  in  its  remnants  still  clearly  discernible.  The  Las  Vegas  Pla 
the  Llano  Estacado,  the  bolson  plains  of  central  New  Mexico, 
some  of  the  less  broken  plains  of  eastern  Arizona  seem  to  U 
genetically  together.  To  the  east  and  the  west  a  broad  subni 
platform  was  formed  from  the  sediments  derived  from  the  planir 
of  the  central  land  area.  When  the  general  uplift  of  the  region 
place  later  in  the  Tertiary  the  great  plain  formed  was  partly  a  ] 
plain  of  destructional  land  origin  and  partly  a  constructional  pla 
marine  origin. 

In  the  uprising,  however,  faulting  took  place  on  a  large  scale, 
ing  rise  to  the  numerous  monoclinal  block  mountains  in  the  n 
now  within  the  l)oundaries  of  New  Mexico.  There  were  various 
in  the  general  uplift,  and  the  Mesozoic  and  youngest  Paleozoic 
were  stripped  off  the  mountain  sunnuits.  Two  or  three  times  di 
halts  in  the  uplift  paitial  planation  took  place.  With  the  pro 
sion  of  the  uplift  the  mountain  blocks  finally  became  more  and 
tilted. 

Between  Tertiary  and  present  time  an  (Miormous  amount  of 
sion  has  taken  place.  The  vast  plain  lias  been  deeply  dissected  b 
Canadian,  Pecos,  Rio  Grande,  and  Colorado  liveis— old,  mountain- 
streams.  The  valleys  of  these  water  courses  are  very  wide  and  \ 
On  the  east  the  Canadian  flows  kOOU  fe(»t  ))el()w  the  level  of  th 
plain,  the  Pecos  perhaps  2,500  feet,  the  Rio  (Jrande  about  1,500 
while  the  Colorado  Canyon  is  a  mile  de(»p. 

In  the  Llano  Estacado  the  remnant  of  the  great  high  plain  h\ 
area  of  50,000  square  miles.  The  bolsons  are  already  beginnii 
give  wa}'  to  erosion  agencies.     In  the  valley  of  the  Rio  Grande  n 
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I  traces  of  one  old  plain  are  already  destroyed.  The  displaced  inter- 
ontane  basins  like  the  Jornada,  which  adjoin  the  long  Rio  Grande 
alle}',  are  being  deeply  dissected  wherever  the  great  river  touches 
te  borders. 

SURFACK  RKIjIEF  OF  THK  JORNADA. 

GENEKAL  FEATURES. 

The  Jornada  basin  is  roughly  pear-shaped  in  outline,  with  the  stem 
id  at  El  Paso  (see  geologic  sketch  map,  PI.  I).  From  this  point  the 
win  plain  extends  northward  into  central  New  Mexico,  a  distance 
f  200  miles.  In  width  the  plain  expands  to  30  or  40  miles. 
Of  late  years  only  the  central  part  of  the  basin  has  been  called  the 
omada  del  Muerto.  As  a  physiographic  feature  the  plain  is 
Dbroken  from  the  Mesa  Jumanes  and  the  Cerro  Montosa,  which  cuts 
-off  to  the  north  from  the  great  Estancia  bolson,  to  the  canyon  of 
le  Rio  Grande  at  El  Paso.  The  Mesilla  Valley  is  not  a  separate 
lain,  as  often  reported,  but  a  portion  tmversed  by  the  Rio  Grande, 
fcich  enters  the  lower  part  of  the  plain. 

In  the  centnil  part  the  Jornada  is  a  flat-bottomed  basin,  with  borders 
irned  abruptly  upward  on  all  sides  like  a  miner's  pan.  Forming  the 
im  are  long,  narrow  mountain  ranges  which  rise  to  heights  of  2,000 
)  3,0<K)  feet  above  the  plain.  The  floor  of  the  basin  slopes  to  the 
Duth.  At  the  north  end  the  altitude  is  about  6,300  feet,  while  at  the 
J^uthern  extremitj^  it  is  3,800  feet.  There  is  a  descent  of  2,500  feet 
a  20O  miles,  a  rate  of  about  12  feet  to  the  mile.    • 

West  of  the  »Iornada,  running  its  entire  length,  is  the  Jtio  Grande 
bl  Norte,  which  flows  in  a  basin  of  its  own.  While  at  the  north  end 
ke  elevation  of  the  Jornada  is  1,600  feet  above  the  river,  at  the  south- 
m  limit  where  the  stream  cuts  acro^^s  the  rim  the  height  above  the 
[Teat  water  course  is  only  about  100  feet.     The  river  falls  1,000  feet 

II  a  distance  of  200  miles;  the  fall  of  the  plain  in  the  same  distance  is 
^)  feet  or  more. 

Viewed  from  the  railroad  the  plain  appears  even  and  level,  the 
Illy  features  breaking  the  smoothness  of  its  general  surface  being 
lolated  and  irregular  volcanic  cones  which  follow  dow^n  the  middle  of 
he  basin  for  its  entire  length.  These,  however,  are  recent  outflows 
nthe  surfaceof  the  plain  and  genetically  do  not  interrupt  its  continuity. 

Where  the  Kio  Grande  touches  the  Jornada,  and  where  it  traverses 
as  southern  part,  the  plain  is  deeply  dissected.  At  the  foot  of  the 
lountains  th(»  smooth  floor  of  the  basin  ])asses  into  slopes  deeply 
icised  by  arrovos. 

In  the  main  the  rocks  of  the  Jornada  basin  form  a  synclinal  trough 
?L  11).  but  the  dip  of  the  beds  is  considerably  greater  than  the 
ope  of  the  land  toward  the  center  of  the  valley.  As  a  result  the 
xLs  are  beveled,  and  toward  the  mountains  on  either  side  a  tUkfe. 
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sori(»s  of  rocks  is  oxposcul  wln»rov(M'  the  surface  j^ravcls  are  removed 
The  hjisin  is  ji  dtvstnictioiml  phiin  deeply  covered  hy  recent  gravels  and 
coarsi*  deposits,  with  prohahly  some  lake  sediments  of  limited  extM 

Physio^raphically  the*  holson  is  very  young.  Erosion  has  as  yet 
cut  hut  little  into  the  plain.  The  original  constructional  form  of  the 
|)res(Mit  topogniphic  cycle*  is  everywhere  in  evidence.  Only  where 
the  Rio  (rrande  touches  the  borders  of  the  plain  have  even  the  «)ft 
heds  begun  to  wear  out  into  lowlands. 

Of  the  drainage  little  need  be  said.  In  general  all  waters  flow 
toward  the  center  of  the  plain  and  there  are  are  no  cross  draiiuiie 
ways.  The  numerous  watercoui-ses  coming  down  from  the  mountain 
are  (piickly  iml)ilHHl  by  the  porous  deiK)sits  and  liecome  "lost  rivers." 
This  is  true  also  of  the  few  small  perennial  streams  as  well  as  of  the 
t()rr(»nb<  which  rush  down  th(»  arroyos  carrying  ©nly  the  storm  watenib 

On  the  west  side  of  the  basin  the  waters  from  the  mountains  do  not 
drain  out  into  the  plains,  but  quickly  disappear  down  deep  canyons 
which  delunich  into  the  Kio  Grande  through  gaps  in  the  ranfifes. 

In  tlie  central  part  of  the  Imsin  are  numerous  shallow  depressions 
into  which  the  storm  waters  gather  and  form  lakes  of  considerable 
size.  Some  of  these  n»tain  their  waters  for  several  montlis  and  f^^ 
(lUCMitly  through  the  year. 

CENTRAL   FLOOR  OF  THE    BASIN. 

As  already  stated,  the  .lornada  pn»sents  the  appearance  of  an  almost 
level  plain  (PI.  III.  .1),  slightly  depressed  in  the  middle.  Closer  inpec- 
tioii  shows  that  the  appan^nt  smoothness  is  locally  broken  in  various 
ways.  The  appearance  of  general  evenness  is  due  partly  to  opticfd 
ilhision  on  account  of  the  vastness  of  the  field. 

Low  conical  hills  of  volcanic  origin  rise  alK»ve  the  plain  at  various 
|>oints  throughout  its  entire  length.  Most  of  these  are  unnamed,  but 
some  of  the  larger  ones,  esp(»ciall'y  in  the  southern  part  of  the  basin, 
have*  received  specific  d(»signations.  Dona  Ana  Hills,  San  Diego 
Mount^iins,  an<l  CVrro  Hoblero  may  be  mentioned. 

All  of  these  volcanic  cones  an*  very  rec(»nt.  and  some  of  them  still 
have  their  craters  perfectly  preserved.  P^xtensive  basalt  flows  extend 
from  some  of  the  cones,  one*  of  which,  located  south  of  San  Marcial, 
covers  more  than  loo  s(|uare  miles.  S(»veral  remarkably  symmetrical 
coneys  occur  west  of  P^ngle  station,  nc^ar  old  Fort  McRae.  These  are 
about  2(H)  f(»et  in  height,  while  the  Dona  Ana  Hills,  for  example, 
are  more  than  four  times  this  elevation. 

KASTKIJN    RIM    OF   TIIK    RASIN. 

On  the  east  side  of  the  Jornada  basin  is  a  ridge  which  rise.s  abruptiv 
to  a  height  of  iiJKK)  feet  above  the  ])lain.  While  there  are  a  number 
of  low  passes  through  the  ridge,  no  one  of  these  is  low  enough  to 
serv<»  as  a  dm'  "     "to  the  bfViin, 
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A.     View  of   northern    end  of  the  JORNADA. 


/;      THE  WHITE  CLIFFS  AT   LOWER   END  OF  ORGAN    MOUNTAINS. 
Shows  Carbonif^rou.  Iirm.-itor.o  dippmij  west. 
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hroiigh  ^rout  faulting  on  the  eastern  side  of  the  ridge  the  various 
untain  blo<^*ks  have  been  tilted  up  so  that  the  long  back  slopes  fomi 
art  of  the  broad  sy ncline  of  the  region  to  the  west, 
beginning  ut  the  south  these  blocks  have  received  the  name  of 
anklin  Mountains,  Organ  Mountains,  San  Andreas  Range,  Oscura 
inge,  and  Chupadera  Mesa.  The  last  two  ranges  mentioned  slope  to 
0  e;vst  instead  of  the  west,  the  main  fault  passing  between  the  Oscura 
d  San  Andreas  sierras.  Here  two  lofty  fault  scai*ps  face  each  other, 
l>arated  only  by  a  com|>aratively  narrow  valley. 
The  characteristic  aspect  of  the  Franklin  Range  and  the  southern 
rgan  Mountains  is  well  shown  by  Pena  Blanca  (PI.  Ill,  B).  The  main 
lass  is  composed  of  Carboniferous  limestone  and  rises  nearly  1,000 
?et  alvove  the  plain  at  the  foot.  The  rugged  character  of  the  Organ 
»lountains  is  vrell  displayed  by  the  contour  map  of  the  region. 

The  great  fault  scarp  of  the  Sierra  Oscura  is  a  mountain  block  rising 
i\K)ut  3,04  K>  feet  above  the  plain.     In  the  lower  three-fourths  the  gran- 
ites and  schists  occur,  and  the  long  back  slope  is  a  heavy  plate  of  blue 
Carboniferous  limestone  nearly  1,000  feet  thick.     Farther  northward 
the  eastern   rim  of  the  Jornada  is  formed  by  the  Chupadera  Mesa, 
which  rises  in  an  abruptly  westward-facing  escarpment  several  hundred 
feet  high.      The  view  of  the  escarpment  shown  in  PI.  IV,  A^  is  from 
the  plain  at  a  distance  of  2  miles.     The  face  of  the  escarpment  is  com- 
posed of  Cretaceous  sandstones,  but  a  short  distance  back  from  the 
crest  the  surface  of  the  mesa  is  made  up  of  Carboniferous  limestones. 
The  sharp  hill  in  the  left  foreground  is  a  huge  trachyte  dike  which 
extends  away  from  the  observer  across  the  mesa  a  distance  of  12  miles 
or  more. 

With  the  exception  of  the  extreme  noilhern  portion  the  entire  run- 
off of  the  eastern  rim  flows  down  the  limestone  incline  to  the  foot  of 
the  ranges,  then  over  red  shales  into  the  sandstone  area  forming  the 
■  floor  of  the  basin. 

Since  near  the  eastern  ridge  there  is  no  large  watercourse  such  as 
the  Kio  (ininde,  which  flows  along  the  western  rim,  the  surface  at  the 
foot  of  the  mountains  presents  but  little  of  the  relief  that  occurs  on 
the  western  border  of  the  plain. 

WESTERN    RIM   OF   THE    BASIN. 

Like  the  eastern  side  of  the  Jornada,  the  western  side  consists  of 
high  ridges  trending  north  and  south  and  dipping  toward  the  basin. 
( Geological I3'  the  western  rim  is  similar  to  the  eastern  and  of  about  the 
same  height.  There  is,  however,  this  difference:  The  western  portion 
is  broken  at  several  places  and  the  Rio  Grande  has  begun  to  make 
inroads  into  the  plain.  Toward  the  south  that  stream  crosses  a  part  of 
the  plain,  forming  the  Mesilla  Valley. 

The  mountains  forming  the  western  boundary  of  the  plain  consist 
at  the  south  of  a  number  of  rather  low,  unnamed  ridges,  lying  on  the 
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wostorn  sido  of  the  Rio  (iniiido.  The  Cerro  Magdaleim,  southwest  of 
Kineoiu  ap|x^ars  to  bo  the  most  important  of  the  ridges  which  lie  wost 
of  the  river.  The  Sierni  do  los  Cal>allos  and  Sierm  Fm  Cristolwil  are 
hirge  nmges,  eomimi^ahh*  to  those  on  tht»  east  side  of  the*  plain.  Con- 
tinuing northward  is  a  long  line  of  mountains  from  S  to  10  miles*  eaiit 
of  the  Rio  (Irande,  whieh  (extend  almost  un])rokenly  for  a  distan<*oof 
50  miles  to  the  Cerro  Montosa.  All  of  these  mountains  have  a  (.-(m- 
spicuous  fault  searp  marking  their  wesUn*n  flank. 

At  the  north  end  of  the  Sierm  Fra  Oristolml,  where  for  a  short 
distane(»  the  Rio  (irandt*  breaks  the  rim  of  the  flornada,  erositm  b 
beginning  to  eut  into  the  plain  and  eonsidenible  indentation  has  ))ecn 
already  made.  I^y  headwater  erosion  th(»  small  dniinage  ways  ((in* 
ex(M»pt  in  time  of  heavy  niins.  whieh  hapiHMi  only  a  few  times  wuh 
year)  are  rapidly  cutting  into  the  lK)rder.  The  local  drainage  for  a 
distance  of  nearly  a  (juarter  of  the  way  across  the  plain  is  now  turned 
in  this  direction,  and  when  the  driving  niins  come  ix)werful  corrasion 
takes  place  along  these  arroyos.  The  Rio  (irande  is  80<)  to  l,mjO  foot 
below  the  plain,  and  th(»  gnidit^nt  of  the  arroyos  is  over  1(X>  feet  to 
the  niih'. 

OtluM*  important  gjips  p(M*mitting  the  dniinage. waters  of  the  plain 
to  iMiter  the  Rio  (ininde  an*  at  the  northern  and  the  southern  ends  of 
the  ('jiballos  Range,  and  in  the  center  at  Palomas  Canyon.  The  nm- 
otr  of  th(»  Jornada  side  of  this  entire  ninge  is  allowed  to  enter  the 
RioCrrandc  inst(»ad  of  flowing  out  onto  tht»  plain  and  there  sinking' 
beneath  the*  surface.  A  strip  of  country  4  miles  wide  on  the  averag*' 
and  20  miles  long  thus  drains  into  the  Rio  (Trande.  This  lielt  \^ 
faulted  in  nwiny  ])lac(»s.  It  is  traversed  by  Imsic  dikes  and  is  alto- 
gether a  rough  country.  The  difl'erenec*  in  elevation  of  near-hy  point< 
is  often  as  nuirh  as  :5oo  feet.  The  canyons  are  muuen>u8  and  laby- 
rinthine, with  high  gnidiiMit^.  Mescal  Canyon  and  Palomas  Canyon 
aie  the  two  mnster  drainage  ways,  into  which  all  others  empty  before 
their  wat(M's  cross  the  mountain  axis  and  fall  into  the  Rio  Grande. 

The  fops  of  the  hills  in  this  rough  strip  are  n(»arly  all  on  a  level, 
which  is  the  sann'  a>  that  of  the  plain  ])rojerted  westward.  Cons^ 
(juently,  when  viewi'd  from  the  railroad  train,  at  a  distance  of  about 
l*J  miles,  the  plain  appears  unbroken  to  tin*  very  foot  of  the  moimtains* 

In  some  j)laces.  as  at  the  north  en<l  of  the  Sierra  de  los  Cal)allt>J^- 
are  extensive*  lava  betls  which  were  |M)ure(l  out  on  the  .surface  o* 
the  ])lain.  Mescal  Canyon  cuts  through  one  of  these  sh(»ets,  display 
ing  lin«'  scM-tions  of  the  lM»vel(»d  Cretaeeous  sandstones  and  the  overlv" 
ing  grav(»ls  which  once  constituted  the  floor  of  tln'  plain  and  whlcl^ 
now  foini  the  floor  lM\vond  the  limits  of  tin*  lava  flows.  The  lK>ttoii^ 
of  the  lava  she(»t  is  on  a  lev«»l  with  the  tops  of  tin*  hills  of  the*  neigh- 
l)erhood,  also  showing  conclusively  that  at  the  prest»nt  time  (»rosion 
has  progress(»d  suHiciently  to  intricately  and  deeply  dissect  the  country, 
but  not  far  enough  to  destrnv  the  last  renmants  of  the  riornada's  sur- 
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A.     ESCARPMENT  OF  THE  CHUPADERA   MESA. 


£.     PENASCO   ROCK. 
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face  lying  in  this  belt.  North  of  this  Mescal  Canyon  lava  sheet  is 
Another  similar  one,  a  detached  mass,  known  as  Elephant  Butte,  near 
^^hich  is  a  reservoir  site  which,  owing  to  prolonged  litigation,  has 
become  one  of  the  best  known  in  the  country. 

At  the  south  end  of  the  Sierra  de  los  Caballos  the  Rio  (Irande  enters 
the  Jornada  and  cuts  a  deep  trench  diagonally  across  this  plain  to  the 
south  end  of  the  Franklin  Range  at  El  Paso.  The  distance  is  65  miles. 
In  ptissing  through  the  central  part  of  the  plain  the  stream  encounters 
several  groups  of  volcanic  mountains,  which  are  known  as  the  San 
Die^o  ^fountains,  the  Dona  Ana  Hills,  Cerro  Roblero,  etc.  This  part 
of  the  rivers  course  is  a  rather  narrow  canyon,  the  sides  of  which 
exhibit  many  benches  at  various  elevations  above  the  present  level, 
showing  that  the  lava  flows  acted  as  temporary  dams.  In  this  part  of* 
its  course  the  real  nature  and  relationships  to  the  great  bolson  of  the 
country  adjacent  to  the  river  are  so  disguised  that  many  of  its  features 
are  apt  to  ))e  misinteipreted. 

At  Mesilla  the  valley  of  the  Rio  Grande  broadens  out  into  a  wide 
flood  plain,  known  as  the  Mesilla  basin.  The  Atchison,  Topeka  and 
Santa  Fe  Railroad  follows  the  banks  of  the  Rio  Grande  for  the  entire 
distance*  from  Rincon,  where  it  comes  down  from  the  upland  plain,  to 
KiPaso.  From  Ri neon  southward  the  western  rim  of  the  Jornada, 
while  still  high,  is  not  so  sharply  marked  as  farther  northward. 

NORTHERN    RIM   OF   THE    BASIN. 

At  the  north  end  of  the  Jornada  the  rim  of  the  basin  does  not  pre- 
,  '^nt  tlie  high  mountainous  aspects  of  the  sides.  There  is,  however,  a 
hroadly  curved  line  of  hills  marking  the  boundary  (PI.  Ill,  -1).  These 
are  5()0  to  8(X)  feet  high,  and  are  produced  by  upturned  strata.  This 
chiiin  of  hills  is  broken  through  at  a  num])cr  of  points  by  deep 
aiToyos,  whose  storm  waters  are  soon  lost  in  the  plain. 

At  one  place,  near  the  west  side,  a  broad,  flat  bottomed  valley  sev- 
eral  miles  in  width  opens  out  to  the  northward.  It  extends  in  that 
direction  many  miles  and  appears  to  be  continuous  with  the  floor 
of  the  Rstancia  bolson  farther  north.  The  deeply  dissected  Chupadera 
Mesii  forms  the  northeastern  wall  of  the  l)asin. 

Heyond  the  rim  a  considenible  area  is  drained  into  the  basin  through 
arroyos.  The  principal  one  of  these  watercourses  is  locjited  near  the 
center  of  the  north  wall,  and  is  known  as  the  Arroyo  Chupadera.  At 
the  iM>int  where  it  cuts  the  rim,  in  a  deep  canyon,  is  located  the  Ojo 
Chupadera. 

SOUTHERN   SIDE    OF   TUK    BASIN. 

The  southern  side  of  the  upland  Jornada  ])hiin  is  a  mountainous  belt 
of  countrj' extending  in  long  finger-like  projections  across  the  national 
])oundarv  from  Mexico.     These  are  the  northern  ends  of  several  Mexi- 
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can  ranges,  the  prini-ipal  one  of  which  is  the  Sierni  de  los  Mulcros.  At 
El  Paso  the  Rio  (Irande  has  carved  its  way  througli  the  hard  moun- 
tain rock,  forming  a  narrow  canyon  only  wide  enough  to  permit  the 
passage  of  the  river.  At  this  point  the  eust  ridge  is  the  southeni 
extremity  of  the  Franklin  Kiuige,  which  hen*  represents  the  eastern 
rim  of  the  basin.     The  high  mountain  to  the  west  of  the  river  is  said 

to  be  marked  by  benches  to  a 
9w  iMrou«  ,f  ravel,..      jjg  jgfjt^  ^f  ^( )()  f  ^^t  above  the  rfvcr 

level. 

West  of  the  Rio  Grande  the 
normal  character  of  the  great 
plain  is  greatly  obscured  by  late 
protrusions  of  volcanic  miteri- 
als.  CK)nspicuous  cones  riae  out 
of  the  plain  at  many  points,  and 
extensive  lava  sheets  cover  tie 
surf  act*. 
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TUB   FORMATIONS. 

OKNKKAL  (iEOUHJlC  RKLATlONf^ 

The    geologii!   formations  of 
south-centml  New  Mexico  coin- 
prise  tive  v(^ry  marked  classes  of 
rocks  (see  tig.  2).     At  the  basci> 
a  great  mass  of  crystalline  rock.s. 
chiefly   granites,   gneisses,  and 
schists,  with  some  metan)orphi(-   i 
rocks  which  can  not  always  be 
directly  distinguished  from  tli^ 
members  of  the  fundamental 
complex.      These   crystalline 
rocks    are,  in   greater  part  at 
l(*ast,  Archcan  and  Algonkian  in 
ag(\     The  later  Paleozoic  rocks^ 
are  widely  distributed,  and  are 
mainly   thick    ))lue   limestone^i 
mostly   of   Carlx>nifei"ous   age. 
\vhi<h  form  chiefly  the  crests  and 
back  slopes  of  many  of  lh«>  ])rincipal  mountain  ranges.     A  third  clas.*^ 
of  rocks  is  found  in  the  thick  and  extcnsivi*  beds  of  massive  yellow' 
sandstones  of  Cretaceous  age.     Overall  these  indurated  rocks  lies  a 
mantle  of  soft  clays,  sands,  and  gravels,  largely  de])osited  during  the 
late  T(»rtiary  and  Quat(»rnarv  periods.      Later  than  all  of  these  are 
outflows  of  igneous  rock  which  also  cover  many  thousands  of  square 
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A.     ELEPHANT   BUTTE. 
View  taken  from  big  bynd  in  Rio  Grande. 


B.     SOLEDAD   CANYON,   A   MOUNTAIN    ARROYO. 
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ailcs  within  the  limitM  of  New  Mexico.  The  period  during  which  these 
^leanic  rocks  were  erupted  extends  from  the  early  Tertiary  down 
probably  to  within  the  time  of  the  settlement  of  America  by  Europeans. 

The  stratigraphic  relations  of  the  several  rock  masses  are  repre- 
ented  in  fig.  2.  As  will  be  noted,  marked  unconformities  sepamte 
he  different  formations,  the  single  exception  being  between  the  "Red 
leds'-  and  the  Carboniferous.  The  geologic  significance  of  these 
inconformities  is  of  exceptional  interest. 

The  thicknesses  given  are  in  all  cases  maximum  nieasurements. 
Clie  great  thickness  of  the  Tertiary  gravels  and  the  Cretaceous  sand- 
tones  is  found  only  in  the  middle  part  of  the  Jornada,  and  from  this 
aiddle  line  there  is  a  rapid  diminution  toward  the  eastern  and  westeiii 
ims  of  the  basin. 

ARCHEAN   SYSTEM. 

In  recent  years  geologic  opinion  regarding  the  crystalline  rocks 
vhich  underlie  the  great  sedimentary  succession  in  the  New  Mexico 
irea  has  undergone  some  very  radical  changes,  most  of  the  extensive 
Formations  composed  of  granites,  schists,  gneisses,  and  slates,  which 
Fumi  the  core  of  many  of  the  mountain  ranges,  being  now  classified  in 
A.  later  geologic  age  than  the  Archean. 

It  is  thought  that  true  Archean  rocks  are  exposed  only  in  the  south- 
ern extremity  of  the  Sangre  de  Cristo  ranges  within  the  boundaries 
of  New  Mexico.  Possibly  also  some  of  the  basement  crystallines  of 
the  Mogollon  and  Burro  mountains  in  western  New  Mexico  and  of  the 
Sierra  de  los  Caballos  on  the  western  rim  of  the  Jornada  may  finally 
prove  to  Ije  of  Archean  age.  Even  in  these  localities  the  areas  which 
niay  be  properly  referred  to  the  Archean  are  of  limited  extent. 

ALGONKIAN   SYSTEM. 

Most  of  the  mountain  ranges  of  central  New  Mexico  are  huge  tilted 
•  blocks,  one  side  being  a  long  slope  and  the  other  a  steep  face,  origi- 
nally a  fault  scarp.  In  the  steep  face  a  considerable  portion  of  the 
basal  part  is  often  found  to  be  made  up  of  quartzites,  micaceous  and 
hornblendic  schists,  gneisses,  and  granites.  The  foliation  of  these 
highly  metamorphosed  rocks  is  usually  nearly  vertical.  Where  they 
are  overlain  by  the  basal  quartzites  and  limestones  above  they  are 
shaq)ly  beveled  off,  and  the  stratification  of  the  sedimentary  beds  is 
nearl}'  at  right  angles  to  the  planes  of  lamination  beneath. 

P\)r  a  long  time  it  was  thought  that  this  crystalline  complex  repre- 
sented the  Archean.  I^te  investigation  has  shown  conclusively  that 
many  so-csilled  "quartz  veins"  are  in  reality  quartzites,  and  in  thin 
section  under  the  microscope  this  rock  is  seen  to  be  of  sedimentary 
character.  Many  of  the  dark-colored  schists  were  without  doubt 
>riginally  basic  intrusives,  and  some  of  the  gneisses  were  gr«kTv\tft,«> 
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now  profoundly  sheared.  The»c  masses  are  frequently  seen  to  he 
p(Mu*tnitod  by  later  aeid  eruptives  now  forming  vast  irre^jfular  bodies 
and  sheets  of  red  gmnite,  some  of  which  probably  are  later  tbn 
Algonkian. 

These  highly  metamorphosed  masses  are  referred  to  the  Algonkian 
age.  They  are  more  or  less  mineralized  in  the  various  mountain  sys- 
tems, contiiining  many  of  the  extensive  deposits  of  copper,  iron,  silver, 
gold,  and  some  of  the  nirer  metals.  These  rocks  are  well  displayed 
in  all  of  the  riuig<is  surrounding  the  Jornada  plain. 

The  Algonkian  rocks  of  the  (Irand  Can3''on  section  have  not  been 
recognized  in  New  Mexico,  and  if  they  are  represented  it  is  not  with 
the  same  chanicteristic^s  and  succession.  It  is  possible,  however,  tint 
more  detailed  study  of  the  New  Mexico  field  will  disclose  relationship 
to  the  (rmid  ('anyon  section.  The  main  succession  there  IB  as  fd- 
lows:  (1)  Vishnu  <]uartzite  at  the  base,  (2)  Grand  Canyon  sandstone 
with  inter))edded  and  i-utting  ))asic  eruptives,  and  (3)  Chuar  shake  and 
limestones. 

KCK.'KS   OF   EAUl.Y    l'AliKOZl>I('   AOK. 

At  prest?nt  there  is  no  n»liable  evidence  that  anj'  of  the  lower  Paleo- 
zoic beds  jin»  represented  within  the  limits  of  the  region  under  consid- 
eration. Tln^  great  C-ambrian,  Ordovician,  Silurian,  and  Devonian 
systems  which  are  so  (extensively  dev(»loj)ed  in  other  parts  of  the 
Americnii  continent  have  thus  far  not  been  observed  in  central  New 
Mexico. 

The  Oambriun  deposits,  known  <»lsevvhere  as  the  Tonto  foniiation,and 
so  wt»ll  developed  in  the  Gnmd  ('anyon  district,  may  be  represented 
in  wtvsterii  New  Mexico  in  some  of  the  massive  indurated  sandstones. 
In  centml   N(»w  Mi^xico,  in  the  Sandia,  Calwillos,  and  San  Andreaij 
ningcs,  there  is  a  massive  quartzite  50  to  100  feet  in  thickness,  the 
lower  part  of  which  is  a  conglomei-ate.  but  it  is  conformable  with  the 
overlying  Carboniferous  limcj-tones.     The  quartzite  member  reposed 
upon  the  upturned  edges  of   the  Algonkian  formations,  indicating 
clearly  that  an  enormous  erosion  intt^rval  sepanited  the  two.     It  would 
not  be  surprising  if  this  erosion  plane  represents  all  except  the  latest 
Paleozoic  sedimentntion  in  other  parts  of  the  ciuintry.     In  some  of 
tli(^   New  Mexico  mountain  ranges  this  (juartzite  carries   important> 
copper  deposits. 

n  was  once  lx^Iit»vcd  that  the  formations  subjacent  to  the  great  Car-" 
bonifcM'ous  limestone  were  the  metamorphosed  ])eds  of  the  lower  Pale- 
ozoic; but  this  hypothesis  does  not  now  seem  to  have  foundation. 

(^AKBONIFEKOUS   SYSTKM. 

The  rocks  of  the  Carl)oniferous  system  appear  to  be  the  onlj'  part  of 
the  great  Paleozoic  sequence  that  are  represented  in  central  New  Mex- 
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A      ORGAN    MOUNTAINS,   NEW   MEXICO    SHOWING   BREAK  OFF  OR  CHANGE   IN 

TOPOGRAPHY. 


B.     VIEW   SHOWING    LOCATION   OF   CANAL   LINE   RUNN'lNG  ALONG  SMALL 
RIDGES   DIRECTLY   BACK  OF  AGRICULTURAL  COLLEGE. 
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ico.  With  the  standard  Carboniferous  section  for  the  American  con- 
tinent^ as  represented  in  the  Mississippi  Valley,  the  New  Mexico 
8e(*tions  do  not  as  yet  admit  of  detailed  comparison. 

The  Carboniferous  rocks  of  New  Mexico  are  very  important  forma- 
tions. They  are  found  in  most  of  the  principal  mountain  ranges  and 
in  most  localities  they  are  important  ore  carriers.  As  guide  horizons 
they  deserve  the  fullest  consideration  in  the  location  of  all  mineral 
deposits. 

Four  important  formations  belonging  to  the  Carboniferous  system 
have  been  clearly  made  out  in  the  district  under  consideration.  They 
are  the  lower  Carboniferous,  the  middle  Carboniferous,  the  upper  Car- 
boniferous, and  the  so-called  Permo-Carboniferous.  The  three  series 
of  Coal  Measures  of  the  middle  Carboniferous  so  enormously  developed 
in  the  Mississippi  Valley  have  not  been  ditferentiated  in  the  West. 
They  are,  however,  doubtless  represented  entirely  by  limestones. 

The  lowest  series  of  the  Ciirboniferous  hAs  been  recognized  in  a  num- 
l)er  of  localities.  Among  these  places  is  one  just  out*<ide  of  the  area 
here  mapped,  in  the  vicinity  of  Lake  Valley,  which  deserves  special 
mention.  Here  has  been  found  an  extensive  limestone  series  ciirrying 
a  rich  fauna  identical  with  that  of  the  lower  Burlington  limestone  in 
Missouri,  Iowa,  and  Illinois.  Professor  Herrick  has  also  reported  a 
similar  lower  Carboniferous  from  the  east  side  of  the  San  Andreas 
Range. 

The  great  limestone  sheets  which  cap  the  principal  mountain  ranges 
in  south-central  New  Mexico,  and  which  form  their  back  slopes,  are  of 
upper  and  middle  Carboniferous  age.  Immediately  beneath  these 
limestones  is  usually  found  a  white  quartzite  which  often  passes  down- 
ward into  a  coarse  conglomerate.  The  quartzite  with  its  coarse  beds 
rests  unconformably  on  the  upturned  edges  of  a  metamorphic  series, 
as  already  stated. 

The  gi-eat  limestones  are  easily  distinguished  from  all  others  of  the 
region  by  their  black  and  blue  to  gray  colors,  their  peculiar  compact 
texture,  and  the  abundant  characteristic  fossils  which  they  contain. 
The  thickness  of  the  formation  is  from  300  to  probably  more  than 
1,(XK)  feet.  They  are  everywhere  massively  bedded  and  some  locali- 
ties contain  thick  beds  of  very  pure  white  limestone.  In  most  of 
the  principal  mining  districts  the  Carboniferous  limestone  carries 
important  lead  and  silver  deposits.  The  quartzite  frequently  carries 
copper. 

In  the  Sandia  Mountains,  to  the  north  of  the  district  here  described, 
several  subordinate  formations  have  been  differentiated.  The  basiil 
conglomerate  and  associated  sandstones  have  been  called  the  Sandia 
quartzite.  The  next  member  is  a  black  limestone.  According  to 
the  best  available  evidence  derived  from  the  contained  fossils  these 
beds  correspond  to  the  earlier  Pennsylvanian  of  the  Mississippi 
Valley. 
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The  upper  part  of  tho  groat  limestone  formation— the  blue  to  gnj 
})eds— contains  an  abundant  fauna  that  clearly  points  to  late  Pennsyl 
vanian  a^e.  In  the  Sandia  Mountains  this  formation  is  called  the 
'"  Madem  ■'  limestone.  It  forms  by  far  the  most  important  portion  of 
the  Carl)oniferous  in  all  of  the  mountain  ranges  mentioned. 

Above  the  great  blue  limestones  of  the  Carlwniferous  there  is  u 
important  sandstone,  and  tlien  a  sequence  of  shales  and  sandstones  con- 
spicuous for  their  remarkable  red  coloration.  **Red  Beds,"  they  are 
generally  called.  These  '"Red  Beds''  are  followed  by  other  red  beds 
scarcely  distinguishable  lithologically.  The  latter  are  believed  to 
belong  not  to  the  Carl)oniferous,  but  to  the  Juras^ie-Tijassic 

The  so-called  Permo-Carboniferous  red  beds  are  found  everywhen 
at  the  f<x)t  of  the  back  slopes  of  the  centml  New  Mexico  ranges  HtfJ 
are  2()U  to  1,00<)  feet  thick,  and  often  form  a  conspicuous  featnre. 

In  the  Sandia  Mountains  the  lower  sandstone  is  called  the  "Oojote" 
sandstone,  from  Coyote  Springs.  There  is  an  upper  sbaly  member 
representing  the  Cimarron. 

.lURASSlC-TRIASSK^   8Y8TEMH. 

There  apiM^ars  to  be  but  small  doubt  that  the  upper  part  of  thejfwtt 
formation  long  called  the  ''Red  Beds''  )>elongs  to  a  later  geolojji*' 
age  than  the  CarlM)niferous,  and  the  iX)rtion  which  occurs  in  Ne^ 
Mexico  appears  to  be  that  termed  in  Kansas  th(»  Cimarron  fonnatioa 

In  New  Mexico  these  beds  are  largely  develoi>ed  in  the  northeai*t<*rn 
part  in  Cimarron,  Canadian,  and  Pecos  valleys,  and  in  the  central 
pirt  in  the  Rio  Gninde  \'allev.  The  thickness  probjibh'  is  not  greatly 
in  excess  of  500  feet. 

<n{ETA(^KOl'S   SYSTEM. 

Th(»  formations  of  Cretiiceous  age  are  the  most  extensive  surftce 
rocks  in  New  Mexico,  as  they  pro})al)ly  cover  more  than  one-half^* 
the  whole  area.     Both  the  upper  and  lower  Cretaceous  sedimentiji ii^ 
wi»Il  n^preseiited,  })ut  the  serial  scijuence  has  not  yet  l)een  definitely 
made  out.     The  »Iorna<la  is  everywhiTC  innnediately   underlain  by  | 
these*  rocks  and  th<»v  are  the  princiiMil  water  carriers.     In  Canadift^ 
and    IVcos  valleys,    particularly  around   the   western  and   northern 
b()rd(»rs  of   the    Llano    Kstac-ado,   a   remarkable   sequence  of  sand^ 
chalky  rocks,  and  clays  lies  above  th(*  ''Red   Beds.'"    These  strata* 
comprising  the  Trinity  sands,  Fredericksburg  limestone,  and.Washit* 
sands,  are  thought  not  to  be  present  in  the  distri<*t  here  described,  an^^ 
the  CretjU'(»ous  })egins  with  a  formation  bclii^ved  to  be  the  DakoU' 
sandstone.     This  formation  is  at  h^ist  Hoo  feet  in  thickness  in  thi^ 
region  and  its  basal  sandstone  is  one*  of  the  chief  water  reservoir!?- 
While  notgeneniUy  HM-ognized,  except  in  northeastern  New  Mexico- 
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ERNATIONAL   RESERVOIR  SITE    2i    MILES   ABOVE   INTERNATIONAL 
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B.     RIVER   BED   AT    INTERNATIONAL   RESERVOIR  SITE. 
Vievv  taken  ''om  big  otrnd  in  r-vor 
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1  probable  that  the  Dakota  is  widely  distributed  and  is  to  be  found 
lort  distance  above  the  ''Red  Beds." 

Llthough  clearly  differentiated  in  northeastern  New  Mexico  in 
ticular,  the  Colorado  formation  is  not  so  well  defined  to  the  south- 
•d.  It  comprises,  chiefly,  shales  with  numerous  liandsof  limestone 
I  several  thick  sandstones. 

Utaining  a  development  of  1,5(X)  feet  in  northeastern  New  Mexico, 
Montana  sliales  will  doubtless  be  found  to  be  well  represented 
^ where  in  the  Territory.  Certain  beds  in  the  Jornada  district  are 
night  to  be  the  equivalents  of  this  formation.  The  shales  are  mostly 
ly  and  drab,  becoming  yellowish  above  and  blackish  below. 
[n  New  Mexico  the  beds  generally  referred  to  the  Laramie  forma- 
n  are  about  2,000  feet  in  thickness.  The  rocks  are  chiefl^^  gray 
idstones  and  shales,  with  numerous  beds  of  coal.  Most  of  the  Cre- 
*eous  of  the  region  between  the  San  Andreas  and  Caballos  ranges 
^ms  to  l>elong  to  this  age. 

TERTIARY   AND   QUATERNARY   SYSTEMS. 

E(>('rnr. — None  of  the  sediments  of  the  Jornada  are  as  yet  known  to 
'lon^  to  the  Eoi^ene.  In  the  tordering  region  of  the  Rio  Grande 
alley,  however,  there  are  large  areas  of  gray  shales  and  cla^'^s,  reach- 
jr  a  maximum  thickness  of  over  800  feet,  which  have  been  referred 
•  tho  early  Tertiary  and  are  called  the  Puerco  formation.  A  large 
?rtehrate  fauna  has  been  obtained  from  them. 

Later  Terthiry, — The  later  Tertiary  beds  are  widely  distributed  over 
•^plateau  region.  In  eastern  New  Mexico  the  Llano  Estacado  forma- 
on,  over  1(K)  feet  in  thickness,  appears  to  belong  to  this  age.  A  con- 
derable  part  of  the  sands  and  clay  deposits  underlying  the  bolsons 
oubtless  belongs  to  the  Tertiary,  though  as  yet  they  have  not  been 
ifforentiated  from  the  other  unconsolidated  deposits. 
Qmtrr)ia7'y.—To  this  age  belong  such  beds  as  the  bolson  gravels, 
Je  arroyo  gi^avels,  alluvium,  and  many  deposits  of  talus  wash,  besides 
>n^o  lake  deposits. 

The  unconsolidated  gmvels  and  other  surface  deposits  covering  the 
Wn  of  the  Jornada  del  Muerto  are  probably  in  great  part  of  com- 
tratively  recent  origin.  This  opinion  is  based  on  the  belief  that  the 
'veled  plain  itself  is  of  Tertiarj^  age,  and  that  consequent!}^  the  pres- 
et topographic  features  are  of  recent  date.  The  rock  waste  brought 
'^n  from  the  mountain  slopes  and  carried  out  into  the  plain  is  of 
•nipuratively  recent  origin  and  its  deposition  is  still  in  progress. 
Pparently  during  Tertiary  time  the  relief  was  less  marked  than  at 
■''^^'nt,  and  if  any  deposits  were  spread  on  the  plain  at  that  time  they 
''le  at  be.st  ver}'  meager. 

The  present  unconsolidated  surface  deposits  are  of  diverse  origin. 
>r  the  most  part  they  are  river  deposits.     Some  are  wind  l>orne.     A 
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few  of  very  limited  extent  may  be  lake  deposits,  but  of  this  there 
no  direct  evidence  in  tlie  Jornada,  though  in  other  basins  there 
ample  evidence  of  extensive  lake  beds.  There  are  some  irrejfiil 
beds  which  may  be  the  fine,  light  debris  known  as  volcanic  & 
derived  from  some  of  the  many  volcanic  outbursts  in  the  re^on 
later  geologic  time.  These  superficial  deposits  do  not  appeur  to  k 
near  the  enormous  thicknesses  that  have  been  ascribed  to  them. ) 
in  places  they  are  several  hundred  feet  thick. 

Most  of  the  basaltic  lava  flows  of  the  region  doubtless  belong  to 
Quaternary  period. 

ERUPTIVE  ROCKS. 

The  eruptive  rocks  of  the  region  are  of  three  kinds.  The  most  ik 
worthy  are  the  surface  flows  of  black  basalt,  which  of  ten  cover  nii 
square  miles.  The  great  sheet  whicli  begins  immediatel}'  south  of 
Marcial  is  perhaps  the  most  extensive.  It  is  of  very  late  origin 
lies  on  several  hundred  feet  of  soft  materials.  In  the  Rio  (ini 
blufl's  at  Sun  Marcial  the  lava  capping  is  now  30()  feet  above  the  ri 
The  bluffs  at  this  point  are  nearly  j)eri)endicular  and  form  a  stril 
feature  in  the  topography.  This  lava  flow  probably  at  one  1 
dammed  the  river  temporarily.  Above  the  town  termces  exten* 
either  side  of  the  river  for  many  miles  and  gradually  approach 
water  level  in  passing  upstream. 

Similar  outflows  from  low  volcanic  cones  (xvur  at  the  northern 
of  the  Jornada  n()rthw(\st  of  Ojo  Chupadera.  West  of  tangle  sta 
there  are  six  or  more  low  volcanic  hills,  none  of  them  over  300 
high,  from  which  basalt  flows  extend  for  a  distance  of  several  m 
One  cone  ()  miles  southwest  of  Engle  ap{)ears  to  be  the  most  import 
as  from  it  a  broad  tongue  of  hiva  extends  a  distance  of  12  mile 
more  in  a  northwestward  direction.  This  tongue  is  cut  ne^r  its  d 
extremity  by  the  de(»p  Mescal  Canyon.  Four  of  these  cones  appei 
be  in  a  line  running  northeast  and  southwest.  The  rest  are  5  to  i)  n 
ai)art. 

Toward  the  north  end  of  the  line  of  volcanic  cones  there  is  one  f 
which  a  broad  sheet  of  lava  extends  into  the  Rio  (irande  Valley.  1 
sion  has  deeply  dissected  the  river  bluffs  and  has  in  sevenil  pi 
isolated  small  areas  of  the  original  lava  sheet  which  now  form 
topped  hills  rising  several  hundred  feet  alK)ve  the  stream.  On 
these  isolated,  lava-capped  hills  is  widely  known  as  Elephant  Butt 

In  the  southern  part  of  the  plain,  south  of  Afton,  on  the  Soutl 
Pacific  Railroad,  are  similar  lava  flows  covering  many  scjuare  miU 
surface. 

South  of  the  Elephant  Butte  region  tlu^  country  is  ti^aversed 
numerous  basic  dikes  which  are  tmceable  for  miles.     So  far  as  ca 
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i-ertained  these  dikes  do  not  materially  affect  the  water  conditions, 
Iea4  so  far  as  obtaining  ample  water  supplies  from  shallow  wells. 
I  some  situations  springs  issue  from  the  strata  in  the  vicinity  of  the 
kej*.  , 

Of  much  older  date  are  the  trachytic  and  rhyolitic  masses  constitut- 
t,'  the  mountains  near  the  point  where  the  Rio  Grande  enters  the 
)rna(k.  The  San  Diego  Mountains  and  the  Dona  Ana  Hills  are  all 
this  class.  They  rise  abruptly^  out  of  the  nearly  level  plain  and 
m  conspicuous  features  of  the  landscape. 

On  the  northern  rim  of  the  Jornada  near  Ojo  Chupadera  the  rocks 
0  traversed  by  numerous  nearly  parallel  dikes  of  trachyte.  These 
kps  are  200  to  300  feet  wide,  trend  noitheast  and  southwest,  are  2  to 
fiiiles  apart,  and  are  traceable  for  miles  across  the  country.  In  the 
inity  of  the  dikes  the  rocks  have  been  considembly  disturbed,  and 
some  localities  the  plane  of  intrusion  appears  to  be  a  fault,  as  nar- 
i^  belt^  of  Carboniferous  limestone  are  brought  up  into  contact  with 
Ptaceous  sandstone. 

8TKUCTURE. 

GENERAL   CHAHACTERISTICS. 

n  its  general  structure  the  Jornada  bolson  is  a  section  of  a  pene- 
in-  jmrt  of  a  vast  Tertiary  grade  plain — formed  on  the  beveled 
vsof  Mesozoic  and  Paleozoic  strata  (fig.  3).  Through  compara- 
bly recent  deformation  the  boundaries  of  the  present  bolson  have 
n  defined  l)y  locally  intensified  mountain  uplift. 


-.400  feet 


FiQ.  3.— Mescal  Cone  resting  on  Cretaceous  sandstones. 

VTiile  in  a  general  way  the  bolson  under  consideration  is  a  broad, 
y  shallow  valley-,  and  while  with  its  rim  abruptly  upturned  it  has 
appearance  of  a  simple  syncline,  it  is  a  district  in  which  the  syn- 
lal  structure  has  been  developed  at  different  times  and  under  some- 
it  different  conditions. 

Ul  the  mountain  ranges  of  central  New  Mexico  may  be  considered 
>imple  monoclinal  blocks,  so  tilted  as  to  present  one  steep  side  and 
opposite  side  of  more  gentle  slope.  The  crest  and  back  slope  of 
different  ranges  consist  chiefly  of  blue  Carboniferous  limestones. 
ejie  limestones  on  the  rim  of  the  basin  attain  a  thickness  of  over 
(H)  feet,  and  are  underlain  by  granites  and  gneiss. 
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In  j^ononil  .stnictuiv,,  the  ranges  adjoining  the  great  liolson  plain  of 
the  Jornada  del  Muerto  are  of  the  characteristie  mountain  type  known 
as  t  he  Basin  llange  structure.  This  feature  is  l)est  illu^tnited  liy  %. 
4,  \vhi(»h  is  a  eross  section  in  an  east-west  direc^tion  transvei'sely  to 
the  long  axis  of  the  )>olson  and  embraces  the  mountain  ranges  on  either 
side. 


Sierr«OaLosC«b«llos  "^ 


Fi»i.  4.— KtiJ*in  Kiiiif^f  8tructure  of  the  Jomiidn. 

In  the  various  j^arallel  bolsons  and  valleys  which  trend  north  and 
south  through  the  high  plateau  region  of  New  Mexico,  the  al>rupl 
fault  scarps  on  the  sides  face  each  other  in  some  instiinces,  while  in 
others  tlu^  longitudinal  valleys  are  )>oundcd  by  the  long  Imck  slojjeN 
giving  the  app<»aran<»e  of  true  synclines.  The  Jornaibi  belongs  in  the 
main  to  tin*  last-mentioned  tyiw.  Kast  of  the  Jornada  is  the  p^'iJt 
Jarillu  bolson,  a  similar  plain  150  miles  long  and  50  to  9o  miles  wide 
jircscnting  opposed  fault  scarps  on  its  longitudinal  lK>rders.  Totk 
w<'st  of  the  Jornada  lii's  the  Rio  (rrande  Valley,  which  is  similarly 
(•onstructed,  though  now  owing  to  the  enormous  erosion  by  thegrwt 
str(»am  th(^  original  plain  etFects  arc  n»»arly  obliterated.  The  general 
relations  of  the  mounbu'n  blocks  are  more  clearly  I'epresented  in  tlie 
cross  s(»ctions  in  PI.  II.  Near  the  mountains,  especially  on  the  we?t 
side  of  th(»  plain,  is  a  l)clt  3  to  4  miles  wide,  where  the  surfai-e  i* 
trcn<licd  by  intricately  minifying  canyons,  often  several  hundred fe«f 
deep,  in  which  the  formations  are  extensively  exposed. 

While  the  gi'neral  slope  of  th<»  plain  toward  the  center  is  only  2  to 
l^  ,  th(*  dips  of  th(»  stnita  are  often  as  high  as  80  in  the  same  directloni 
and  in  places  they  are  vertical.  On  the  leveled  edges  of  •  the  steeply 
incliiHMJ  beds  the  plain  gravels  are  laid  down,  and  also  broad  sheet** of 
basaltic  lava,  the  latter  spreading  out  from  numerous  low  cones  (j** 
tig.  :-5).  1 

The  general  synclinal  character  of  the  bolson  holds  good  for  o«"T 
l)art  of  tin*  »Iornada.     At    its  northern  end  the  synclinal  featur*^  ^* 
completely   lost.      A   monoclinal  structure   is  jjresent — steep  on   ^^^ 
w(^stt»rn  rim  of  the  basin,  but  soon  ilattening  out  to  nearly  a  dead  If^^^ 
(eastward  U)  tho  foot  of  the  Sierra  Oscnra,  where  there  is  a  fault 
:i,n()0  tVet. 

STIUJC^TUKAL    1{KLATU)NS   OF   THK    KOUMATTONS. 

The  rim  of  the  Jonuxda  ])asin  consists  of  limestone's  of  IVnnsylvani  ^ 
age,  which  in  the  center  of  the  synclinal  trough  lie  iMMieath  the  si^ 
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face  at  a  depth  of  more  than  2,000  feet.  Under  these  limestones  are 
the  crystalline  schists  and  gneisses  with  intrusive  granites.  The  form- 
ations to  be  considered  with  resi^ect  to  the  underground  water  condi- 
tions are  those  lying  above  the  Carboniferous  limestones  and  the 
overlying  '"'Red  Beds."  These  are  the  Cretaceous  sandstones  and  the 
mantle  of  porous,  unconsolidated  deposits  which  everywhere  cover 
the  country  occupied  by  this  plain. 

These  several  geologic  terranes,  embracing  all  between  the  basal 
crystallines  and  the  loose  surface  deposits,  recline  upon  one  another 
without  discordance  in  dip.  It  is  possible  that  marked  unconformities 
exist  locally  between  some  of  the  sedimentary  rocks,  but  as  yet  no 
evidence  of  the  existence  of  these  conditions  has  been  found. 

DESCRIPTION    OF   CROSS   SECTIONS. 

The  geologic  cross  sections  of  the  Jornada  are  especially  instructive 
in  their  direct  bearing  on  the  underground  water  conditions.  Three 
of  these  cross  sections  (PI.  II)  suffice  to  represent  the  geneml  condi- 
tions. These  are  called  the  northern,  middle,  and  southern  cross  sec- 
tions, and  their  locations  are  indicated  09  the  geologic  map  (PI.  I), 
although  their  extremities  extend  somewhat  beyond  the  area  shown 
on  this  map.  E^ch  of  the  cross  sections  is  about  50  miles  long.  The 
vertii'al  scale  in  feet  is  given  at  the  side  of  the  drawing,  as  are  also  the 
heights  above  sea  level. 

Northetm  cross  section. — ^The  northern  section  (section  A-A  on  PI. 
II),  which  may  be  called  also  the  Socorro  cross  section,  extends  from 
the  San  Augastine  Plains  west  of  the  Magdalena  Mountains,  through 
the  old  Socorro  Volcano  and  the  high  range  of  hills  on  the  east  side 
of  the  Rio  Grande,  to  be^^ond  the  Sierra  Oscum.  The  Jornada  lies 
l)etween  the  last-mentioned  range  and  the  high  hills  bordering  the  Rio 
Grande  on  the  east. 

In  this  part  of  its  extent  the  substructure  of  the  Jornada  plain  is  a 
monocline  abutting  against  the  Oscura  Mountains.  The  latter  rise 
abruptly'  out  of  the  plain  and  for  more  than  three-fourths  of  their 
height  present  crystalline  rocks  in  the  face  of  the  escarpment  they 
form. 

Middh  cross  section. — The  middle  section  (section  B-B,  PI.  II)  ma}^ 
lie  called  the  Palomas  section,  since  the  famous  Palomas  Canyon  which 
bisects  the  Sierra  de  los  Caballos  is  in  its  line.  This  is  the  most  typical 
<*rc)ss  section  of  the  Jornada  plain.  It  shows  a  simple  synclinal  struc- 
ture, with  profound  faults  on  the  opposite*  sides  of  the  marginal  moun- 
tain ranges  in  either  direction. 

On  the  Rio  (irande  side  of  the  Caballos  Riinge  repeated  faulting  is 
indicated — the  river  occupying  the  minor  fault  block  next  to  the  great 
fault  block  of  the  main  mountain  ridge. 
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The  highest  part  of  the  Caballos  Range  exhibits  very  clearly  th 
evidences  of  a  profound  thrust  plane,  the  geologic  age  of  which  greatl 
antedates  the  period  of  normal  block  faulting  which  gives  the  preser 
characteristic  aspect  to  the  region.  The  Carboniferous  limestone 
for  three-fourths  of  the  distance  to  the  summit  of  the  range  stan 
nearly  vertical.  Erosion  has  beveled  the  edges  of  the  upturned  \yei 
at  angles  of  about  35^ — the  slope  of  the  eastern  side  of  range.  Thi 
gives  an  appearance  of  great  irregularity  to  the  rocks,  except  at  th 
top  of  the  mountain,  where  horizontal  beds  cap  the  summit.  Th 
appearance  is  almost  inexplicable  until  the  existence  of  the  fault  thnu 
is  recognized. 

Immediately  east  of  the  western  rim  of  the  bolson  and  between  th 
Sierra  de  los  Caballos  and  Sierra  Fra  Cristobal  are  small  lava  cones  30 
to  400  feet  high,  each  of  which  has  sent  out  a  basaltic  flow  for  seven 
miles  in  all  directions.  These  flows  appear  to  cover  some  of  th 
earlier  mesa  gravels,  and  they  are  probably  early  Pleistocene  in  ag< 

The  gentle  synclin^  of  the  Jornada  is,  perhaps,  its  most  charactei 
istic  structural  feature.  It  is  to  be  noted,  however,  that  this  regio 
is  not  a  simple  trough,  but  a  syncline  which  has  experienced  repeate( 
or  rather  continued,  upturning  of  its  margins  while  the  process  ( 
general  base-leveling  was  going  on. 

In  the  San  Andreas  Range  there  is  found  a  simple  nionoclinal  blw 
with  profound  faulting  on  the  eastern  flank  of  the  range.  From  th 
foot  another  broad  bolson  plain  extends  to  the  lofty  Sierm  Blanca. 

Sout/iem  crosa  sectiayi, — The  Las  Cruces  section  (PI.  II,  sectio 
C-C)  presents  a  number  of  features  not  displayed  in  the  other  tw 
sections  here  mentioned.  The  Jornada  continues  to  be  a  synelini 
trough,  but  the  Rio  Grande  has  cut  across  the  disturbed  zone  of  th 
western  rim  and  traverses  the  great  bolson  itself. 

The  Organ  group  of  mountains,  which  forms  a  part  of  the  castor 
rim  of  the  Jornada  basin,  is  a  mass  of  old  crystalline  rocks  which,  o 
account  of  special  local  conditions,  has  been  thrust  upward  much  moi 
than  any  other  part  of  the  plain's  periphery,  and  has  been  completel 
denuded  of  the  sedimentary  rocks,  except  at  the  very  base  of  th 
range.  Rising  abruptly  out  of  the  plain  half  way  between  the  Orga 
Mountains  and  the  Rio  Grande  is  Tortugas  HilU  a  small  tilted  limi 
stone  block. 

SOME   MINOR   STUUCTURAI.    FEATURES. 

The  region  to  which  this  report  relates  exhibits  many  details  c 
structure  that  probably  are  of  sufficient  interest  to  merit  special  notic 
here.  Among  the  phenomena  of  this  kind  to  be  mentioned  are  fault 
ing,  jointing,  folding,  and  Assuring.  Most  of  the  features  are  in  th 
rim  of  the  basin,  and  on  the  east  slope  of  the  Sierra  de  los  Calwilk 
are  exemplifications  of  many  int<»resting  structural  details. 
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Rever^tea  faulting, — There  is  abundant  evidence  that  while  the  pres- 
ent mountain  uplifts  are  the  products  of  normal  faulting,  this  region 
has  been  subjected  to  some  tangential  pressure,  causing  overthrust 
faults.  These  occurred  long  after  Carboniferous  time,  because  they 
involve  rocks  of  that  age.  Possibly  some  of  the  main  lines  of  uplift 
of  the  present  mountain  ranges  were  initiated  by  the  lines  of  weakness 
marked  by  the  thrust  planes. 

In  the  Sierra  de  los  Caballos  the  phenomena  of  reversed  faulting 
are  exceptionally  well  displayed.  The  east  slope  of  the  range  presents 
some  excellent  examples  on  a  small  scale.  One  in  which  the  throw  is 
only  50  feet  is  represented  in  fig.  5. 
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Fi<i.  5.— Small  rvvereed  fault  in  western  rim  of  Jurnada. 

On  the  other  hand,  the  immense  thrust  plane  under  the  Calmllos  cone 
niay  represent  a  movement  of  one  or  more  miles.  It  is  clearly  exposed, 
with  relations  shown  in  fig.  6. 


Fig.  6.— Caballos  Peak  and  thrust  plane. 


The  tremendous  effects  of  the  tangential  pressure  of  this  period  are 
further  indicated  in  Las  Palomas  Canyon,  where  the  strata  are  greatly 
«>rrugated  and  folded. 

formal  faulting . — The  normal  faults  are  of  two  series,  of  which 
^ke  major  produced  the  present  monoclinal  blocks  forming  the  east 
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and  west  sides  of  the  great  basin.     These  have  a  throw  of  about  4,<100 
feet,  and  give  the  Basin  Range  structure  to  the  region. 

A  minor  series  of  normal  faults  trends  at  right  angles  to  theaxes^of 
the  mountain  ranges.  The}^  were  produced  probably  in  the  warping 
of  the  great  limestone  masses  which  form  the  main  portions  of  the 
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Fig.  T.—Normal  faulting  at  Napoloon  mine. 

moiuitains.  That  some  of  these  transverse  faults,  even  those  of  com- 
paratively small  throw,  affect  great  thicknesses  of  rock  is  shown  by 
the  fact  that  some  of  them  are  associated  with  true  fissure  veins  of 
load  and  copper  ores.  A  cross  section  at  the  Napoleon  mine  is  given 
in  tig.  7. 


^100  feet 
Fig.  S. — Xoriiml  faulting  at  El  Capitan  mine. 

Another  good  illustration  is  at  El  ('apitan  mine,  which  is  openec 
near  the  base  of  the  unaltered  sedimentary  sequence,  one  side  of  the 
tunnel  being  the  limestone  and  the  other  the  crystalline  complei 
(see  fig.  8^ 
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?r  feature  of  faulting  is  associated  with  the  basic  dikes  which 
►r  miles  across  the  country  east  of  the  Caballos  Range  and  near 
nic  cones  already  mentioned.  In  some  cases  the  dikes  do  not 
)  have  disturljed  the  sandstones  in  which  they  occur,  but 
pread  apart  the  two  walls.  A  good  example  is  shown  in 
'any on,  below  the  spring  of  the  same  name.  This  is  repre- 
tig.  y. 
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Fig.  9. — Basic  dike  in  Cretaceous  sandstone. 

arc  often  springs  issuing  from  the  base  of  the  canyon  walls 
nncdiate  vicinity  of  dikes  of  this  description.  It  may  be  that 
J  act  an  dams  for  the  underground  waters  and  serve  to  jK)nd 
3ii  the  other  hand,  some  of  these  dikes  greatly  disturb  the 
es  for  a  distance  of  several  hundred  feet.  This  is  best  illus- 
y^  tig.  10.  . 


Fig.  10.— Basic  dike  disturbing  level  sandstones. 

nore  prominent  are  some  of  the  dikes  on  the  northern  border 
)rnada.  east  of  the  Ojo  Chupadera.  The  relationship.s  of  the 
*  shown  in  fig.  11. 

lar  dike  is  shown  in  Pi.  IV,  .1,  page  16.     It  cuts  and  upturns 
►oniferous  limestones;   hut  between  the  time  of  its  intrusion 
of  the  deposition  of   the  Cretaceous   sandstones  the  whole 
as  elevated  and  beveled  off. 
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In  these  cases  the  direct  influence  of  the  dikes  in  the  local  water  j 
storage  underground  is  traceable.  At  various  points  springs  issue  j 
from  near  the  line  of  contact  of  the  dike  rock  and  sandstones.    This  i 


Fig.  11.— Acidic  dike  in  Carboniferous  limestones. 


is  especially  noticeable  wherever  the  rocks  are  slightl}'  tilted.  Refer 
ence  will  again  be  made  to  those  various  features  in  their  bearing 
upon  the  local  water  supply. 

I  NI>EllGROUNl>  WATER8. 


GENERAL   (ONSIDERATIONS. 

7t  will  ))c  seen  from  the  foregoing  description  of  the  geologic  rela 
tions  that  the  Jornada  del  Muerto  is  underlain  by  extensive  deposit! 
of  permeable  materials.  As  the  greater  part  of  the  rainfall  sinks  inU 
these  deposits,  it  is  certain  that  they  contain  waters  which  are  avail 
able  for  wells  of  greater  or  less  depth.  The  appearance  of  a  waterles 
waste  which  this  plain  presents  loses  much  of  its  discouraging  aspec 
to  the  settler  when  the  real  conditions  are  presented. 

The  peculiarities  in  geologic  structure,  composition  and  arrange 
ment  of  materials,  and  climatic  conditions  of  the  Jornada  are  similar  t 
those  of  the  other  bolson  plains  of  the  region,  including  western  Tex» 
The  observations  of  HilP'  on  the  Texan  area  are  so  directly  applicab 
to  the  area  under  consideration  that  several  panigraphs  are  he) 
(J noted.     lie  says: 

The  influence  of  structure  and  imbibition  is  hIiowu  in  the  basin  plains.  Althoa 
uiu'onHoHdated,  the  rocks  of  the  ba.sin  plains  are  alternations  of  porous  and  imp 
vious  beds,  and  hence  are  valuable  artesian  areas;  by  experimentation  in  boring 
prof>erly  selected  sites  considerable  water  may  be  obtained.     Nonflowing  wells  hj 

a  Hill,  R.  T.,  Final  Kept.  Artesian  and  Underflow  Invastigation.  U.  S.  Dept.  Agric.  pt.  8, 1892,  p. 
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n  secured  in  many  of  the  most  unpromising  plains,  even  in  Death  Valley;  as 
aishing  water  for  stock,  these  wells  are  very  important. 

'he  geologic  age  of  strata  is  of  secondary  importance  in  determining  the  occur- 
ce  of  undeiiground  water.  Approximately  the  same  amount  of  rain  falls  upon  a 
at  diversity  of  country,  some  of  which  contains  great  stores  of  water,  while  other 
"Xs  are  entirely  lacking  in  this  essential.  For  instance,  the  mountains  of  the  trans- 
;oe  region  are  mostly  composed  of  hard,  impervious  rocks — compact  limestones, 
irtzites,  and  eruptive  rocks.  Less  than  1  per  cent  of  the  rain  falling  upon  these 
!ks  is  absorbed,  except  such  as  finds  its  way  into  the  structure  by  cracks  and  fis- 
•es  or  along  lines  of  contact.  As  a  result  of  this  condition  the  water  after  every 
9wer  quickly  flows  down  the  sIojhjs  to  the  extensive  flats  which  occupy  the  valleys 
tween  the  mountain  ranges.  These  flats,  as  well  as  the  entire  surface  of  the  Llano 
tacado,  have  a  structure  entirely  different  from  the  adjacent  mountains,  and  are 
rthe  most  part  composed  of  loose,  porous  sands  and  gravels,  so  that  every  drop  of 
in  that  touches  their  surface  is  immediately  absorbed  and  does  not  flow  off  in 
•earns.  This  explains  the  utter  absence  of  running  )\'ater  on  the  surface  of  these 
ts  and  its  abundance  stored  in  the  structure  beneath.  Not  only  does  this  basin 
d  plain  formation  imbibe  all  the  rain  which  falls  upon  its  surface,  but  the  great 
rrents  which  pour  down  the  mountain  sides  and  canyons  disappear  immediately 
wn  reaching  the  plain,  being  imbibed  by  its  porous  structure.  The  constant 
reams  also  which  flow  from  the  snow-clad  peaks  or  mountain  springs,  such  as  the 
ven  Rivers,  the  Tularosa,  and  the  numerous  lost  rivers  of  New  Mexico  and  Texas, 
lickly  disappear  upon  reaching  the  plain. 

After  the  rain  ceased  an  observer  would  be  impressed  by  the  fact  that  the  repre- 
ntative  rocks  of  the  different  areas  exhibited  capacities  different  not  only  for  imbib- 
g  water,  but  also  for  transmitting  it  through  their  structure  by  percolation,  and 
oee  rocks  which  imbibe  the  least  water,  like  the  limestones,  porphyries,  and  quartz- 
's of  the  Organ,  the  Guadalupe,  and  other  trans-Pecos  mountains,  most  slowly 
ingmitted  it,  so  that  for  days,  perhaps  months,  springs  and  seeps  flow  from  the 
mces  and  contact  plains  of  the  high  mountain  slopes,  keeping  alive  delicate  ferns 
i<i  rare  plants.  On  the  surface  of  the  Llano,  except  where  slight  quantities  of  clay 
e  mixed  with  sandy  loam,  in  an  hour  or  two  there  remains  little  evidence  in  the 
>'  surface  that  a  shower  has  fallen,  the  water  having  quickly  penetrated  to  the 
pthg  beneath. 

AREAL   DISTRIBUTION   OF   THE    WATER-BEARING   BEDS. 

By  reference  to  the  geologic  map  (PL  I)  the  areal  distribution  of 
e  several  geologic  formations  will  be  seen.  The  greater  part  of 
3  area  is  underlain  by  Cretaceous  sandstone,  which  occupies  the 
ddle  portion  of  the  Jornada,  probably  four-fifths  of  the  plains,  and 
more  than  25  miles  wide  in  places.  On  either  side  is  a  belt  a  mile 
two  broad  of  ''Red  Beds,"  chiefly  impervious  clays.  Then  come  the 
pboniferous  limestones,  forming  the  rim  of  the  basin  in  a  belt  about 
liles  wide.  Except  in  the  Sierra  Oscum  and  the  Organ  Mountains, 
crystalline  rocks  are  exposed  on  the  bolson  side  of  the  area, 
'hese  various  belts  of  formations  extend  in  nearly  parallel  strips 
ng  nearly  the  entire  length  of  the  .lornada  del  Muerto  district, 
iir  proper  recognition  is  necessary  for  an  understanding  of  the 
Irologic  conditions  to  be  expected  in  any  particuhir  part  of  the  basin. 
s  is  especially  true  of  the  marginal  portions  of  the  area. 
iRR  123—05 3 


34         GEOLOGY,   ETC.,   OF   JORNADA    DEL    MUERTO,   N.   MEX.     [»o.ia 
AREA    OF   WATER   SUPPLY. 

The  most  important  feature  to  be  taken  into  consideration  in  connec- 
tion with  tlie  area  of  possible  water  supply  is  the  fact  that  the  col- 
leetint^  ground  is  not  confined  to  the  marginal  mountains,  a.^  in 
many  other  regions,  but  the  bolson  imbibes  all  the  water  falling  upon 
the  surface.  The  undergiound  reservoii's  may  be  at  different  geo- 
logic horizons  and  at  different  depths  from  the  surface,  but,  with  the 
exception  of  a  companitively  small  amount  of  water  which  finds  its 
way  into  the  Kio  (irandc,  all  the  niin  finds  lodgment  in  some  part  of 
the  several  porous  formations. 

As  most  of  the  mountain  rock  is  hard  and  impervious,  much  of  the 
nuns  run  off  the  mountain  slopes  in  torrents,  which,  as  the\'  spread  out 
over  the  j)lain,  are  soon  imbibed  b\"  the  unconsolidated  surface  depos- 
its. rh(»  arroyos  of  the  Caballos  Mountains  carry  streams  10  feet  deep 
ill  time  of  heavy  rainfall,  flowing  with  terrific  force  and  carrying  awar 
nearly  all  of  the  water,  which  is  shed  completely  by  the  hard  rocks  on 
the  mountain  slop(\s.  In  the  San  Andreas  Range  these  torrential  waters 
are  being  stored  for  irrigation  purposes  in  the  adjacent  plain  below. 

CLIMATIC    C'OXDITIONS   AFFECTING    WATER   SUPPLY. 

As  the  Jornada  is  within  thesemiarid  belt  it  presents  characteristics 
not  found  in  more  humid  regions.  The  total  annual  I'ain fall  is  about 
\2  iiiduvs,  though  in  the  mountainous  rim,  which  rises  3,000  feet  above 
thi»  plain,  the  precipitation  probably  exceeds  15  inches  a  year. 

The  precipitation  is  mainh^  rain,  but  occasionally  is  in  the  form  of 
snow,  which  c()ver>  the  ground  to  a  depth  of  2  to  3  inches,  but  disap- 
])ears  in  a  few  hours.  Most  of  the  rain  falls  during  the  months  of 
July  and  August.  Kvaporation  amounts  to  ab(mt  90  inches  annually^ 
and  is  facilitated  by  the  dry  air,  high  winds,  and  scant  vegetation. 

PEKMEAm.E    STRATA. 

One  of  the  geologic  peculiarities  in  the  Jornada  del  Muerto  is  thP 
it  is  in  greatcM'  part  overlain  by  unconsolidated  porous  deposits.  Theo 
are  tlie  loose  i)olson  gravels  and  sands  which  cover  the  underlying  foi 
mat  ions  to  consideral)le  depth.  Tnder  fully  two-thirds  of  the  entir 
area  of  the  plain  the  Cretaceous  sandstones  lie  inunediately  beneati 
these  bolson  surface  deposits.  The  next  poi'ous  stratum  is  in  the  basa 
])ortion  of  the  beds„  where  immediately  above  the  Car])oniferous  lime 
stones  there  often  are  beds  of  coarse  sandstone. 

There  are,  then,  three  distinct  formations  which  permit  the  undei 
ground  circulation  of  water.  As  these  permeable  formations  exten< 
throughout  the  whole  Jornada,  except  a  narrow  l)elt  around  the  mour 
tainous  rim,  it  is  easy  to  understand  the  leason  for  the  phenomenon  c 
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a  basin  containing  nearly  10,(MH)  square  miles,  with  an  annual  rainfall 
of  10  to  12  inches,  yet  having  a  total  absence  of  running  streams. 
Aside  from  the  portion  of  rainfall  which  is  evaporated,  the  whole  of 
the  annual  precipitation  is  imbibed  by  the  spongy  surface  formation, 
and  percolates  downward  until  it  encounters  some  clayey  layer  or  other 
impervious  stratum. 

WATER   HORIZONS. 

The  water  horizons  in  the  three  formations  above  described  are  as 
follows:  (1)  At  the  base  of  the  bolson  gravels,  (2)  at  the  base  of  the 
Cretaceous  sandstones,  and,  locally,  (3)  at  the  base  of  the  "Red  Beds." 
Thejiieare  the  horizons  from  which  artesian  flows  are  most  likely  to  be 
obtained.  There  are,  however,  other  minor  horizons  in  the  bolson 
gravels  and  sands  and  Cretaceous  sandstones,  to  which  wells  may  be 
sunk  to  secure  ample  water  supplies. 

The  depth  to  which  it  is  necessary  to  bore  in  order  to  reach  the  base 
of  the  bolson  gi"avels  and  sands,  which  form  the  first  of  the  principal 
artesian  horizons,  varies  greatly.  The  thickness  of  these  gravels  has 
manifestly  been  greatly  overestimated,  as  all  recent  data  indicate  that 
they  probably  nowhere  exceed  a  thickness  of  about  150  feet. 

Shumard,'*  one  of  the  pioneer  scientists,  who  traversed  the  Jornada 
in  1S5*>.  niukes  the  following  statement: 

Wherever  examineil,  the  surface  formation  wa«  found  to  consist  of  detritus  of  rock 

d^bry,  in  all  resfiect.-?  the  eame  as  those  composing  the  neighboring  mountains  from 

vhich  it  was  doubtless  mainly  derived.     The  precise  thickness  of  this  dei)Osit  conl<i 

not  l)e  very  accurately  detennine<l,  as  only  a  few  natural  seittions  were  observed  an<l 

tbetffonly  near  the  base  of  the  mountains.     In  two  localities  its  oljserved  thickness 

wai»  nearly  500  feet. 

1        <jer)l()gically  8i)eaking,  the  Jornada  del  Muerto  may  be  considered  as  nothing  more 

I      than  a  single  trough  composed  mostly  of  limestones,  sandstones,  and  shales,  and 

I      cjvere<l  to  the  <lepth  of  500  or  600  feet  with  loose  detritus. 

There  is  no  place  along  the  Jornada  in  which  th(»re  is  a  section  of 
Wson  gravels  showing  any  very  great  thickness.  As  these  gravels 
**lope  down  from  the  marginal  mountains,  the  first  inference  would 
naturally  be  that  the  incline  was  produced  bv  filling  up  })v  the  gravels 
on  a  level  plain.  This  is  not  the  case,  for  the  gravels  lie  on  a  sloping 
surface  and  their  thickness  is  not  great  along  the  slopes,  as  might  at 
first  glance  be  expected. 

Waters  from  wells  sunk  in  the  Cretaceous  sandstones  are  especially 
satisfactory.  Most  of  the  waters  of  the  Jornada  del  Muerto  now  in 
iiseare  '"hard,"  as  they  often  contain  relatively  large  amounts  of  lime 
in  the  form  of  the  carbonate  and  the  sulphate,  l)ut  the  actual  amounts 
of  these  compounds  is  surprisingly  small  when  tin*  source  of  the  watcM- 
is  considered. 


"Shumard.  G.G..  structure  of  the  JoraadadelMuorto:  Trans.st.  Louis  Aia.l.  Sci..  v..l.  1,  ls.V<.  i..;mi. 
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Some  analyses  of  waters  from  an  adjoining  bolson,  the  Elsta 
plain,  which  presents  almost  identical  geologic  conditions,  illusi 
the  point.  These  results  of  analyses  are  introduced  for  the  re 
that  they  represent  ev^en  more  extreme  conditions  than  those  in 
Jornada.  The  analyses  were  made  by  Prof.  F.  C.  Lincoln,  of 
New  Mexico  School  of  Mines. 

Chemical  analysis  of  well  water  at  Stanley ^  N,  Mex. 

[In  grains  per  United  States  gallon.] 
Probable  comp>ouiids: 

Organic  and  volatile  matter 

iSilica 

Alumina  and  ferric  oxide 

Calcium  carbonate 

I  Calcium  sulphate 

j  Calcium  chloride 

Magnesium  carbonate 

Magnesium  sulphate 

Magnesium  chloride 

Potassium  carbonate 

Potassium  sulphate 

Potassium  chloride 

Sodium  carbonate 

Sodium  sulphate 

So<lium  chloride 


I 


i<'' 


Total  solids  . 


Chemical  analysis  of  natter  of  spring-fed  lake  at  Estancia,  N,  Mex, 
[In  grains  per  United  States  gallon.] 


Probable  compounds: 
b  Organic  and  volatile  matter. 

Silica 

Alumina  (with  ferricoxide). 

Calcium  carlwnate 

Calcium  sulphate 

Calcium  chloride 

Magnesium  carbonate 

Magnesium  sulphate 

Magnesium  chloride 

Pota^t-iinm  ciirbonate 

Potassium  sulphate 

Potassium  chloride 

Sodium  carbonate 

Sodium  sulphate 

Sodium  chloride 


Total  solids  . 
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mSLLS  OF    THE  JORNADA   DEL  MUERTO. 

The  wells  of  the  region  are  of  three  classes,  viz,  shallow  dug  wells, 
deep  drilled  wells,  and  flowing  wells. 

The  first  important  well  in  the  Jornada  del  Muerto  was  sunk  by 
John  Martin  in  1871.  He  dug  a  hole  160  feet  deep  in  the  middle  of 
the  plain  and  found  a  plentiful  supply  of  good  water.  From  that 
time  onward  Martin's  ranch  became  the  stopping  place  of  every  party 
crossing  the  then  dreaded  basin. 

During  the  more  than  thirty  years  which  have  passed  since  the  first 
well  was  dug  a  large  number  of  wells  have  been  sunk  in  nearly  every 
part  of  the  region.  They  i-arely  go  down  more  than  50  to  75  feet,  and 
the  water  is  raised  chiefly  by  windmills. 

When  the  location  is  selected  with  consideration  of  topographic 
and  geologic  conditions,  it  is  quite  likely  that  there  are  but  few  spots 
in  the  Jornada  which  would  not  furnish  adequate  supplies  of  water  for' 
all  purposes  to  which  the  surrounding  countr}"  is  adapted.  Most  of 
the  wells  are  now  dug  in  the  mesa  gravels,  but  where  they  are  in  the 
Cretaceous  sandstones  there  is  apparently  a  larger  flow,  due  probably 
to  the  more  homogeneous  texture  and  more  uniform  porosity  of  the 
formation. 

It  is  probably  unnecessary  to  mention  in  detail  the  various  dug  wells, 
as  they  are  so  numerous  and  the  phenomena  presented  are  so  much 
alike  everywhere  within  the  area.  Practically  nothing  has  been  done 
to  develop  water  supplies  by  means  of  deep  wells,  though  the  condi- 
tions appear  favorable  for  abundant  water  from  this  source.  The  only 
^rious  attempt  to  sink  a  deep  well  within  the  limits  of  the  Jornada 
appears  to  have  been  at  a  point  a  short  distance  northwest  of  Engle,  a 
i^tation  on  the  main  line  of  the  Atchison,  Topeka  and  Santa  Fe  Rail- 
road, on  the  high  plain  about  halfway  between  San  Marcial  and  Rin- 
^n.  Engle  is  300  feet  above  the  first-named  station  and  700  feet  above 
the  second. 

This  well  was  drilled  by  the  railroad  company  to  a  depth,  as  reported, 
of  1,200  feet.  A  good  artesian  flow  was  obtained,  but  the  water  was 
unfit  for  locomotives.  The  casing  was  withdrawn  and  the  hole  plugged 
at  a  depth  of  about  150  feet,  where  softer  water  is  obtained.  This  water 
does  not  rise  to  the  surface,  but  has  to  be  pumped  about  50  feet.  The 
discharge  goes  into  a  large  reservoir  and  is  then  piped  to  the  station, 
about  2  miles  distant.  The  present  water  supply  appears  to  be  ob- 
tained from  the  base  of  the  mesa  gravels.  At  a  depth  of  1,200  feet 
this  boring  probably  failed  to  reach  the  base  of  the  Cretaceous  sand- 
stones, the  horizon  in  which  artesian  flows  of  good  water  may  be 
expected. 

A  number  of  shallow  wells  are  practically  flowing  wells.  The}'  have 
heen  dug  near  springs  in  some  cases,  and  when  properly  curbed  the 
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overflow  is  conducted  through  iron  pijies  farther  down  the  valley. 
Such,  for  example,  are  some  of  the  wells  near  the  foot  of  the  Caballos 
Kan^e. 

QUALITY  OF  THE  UNDERGROUND  WATERS. 

In  the  arid  regions  the  waters  are  so  genemlly  spoken  of  as  ^'alkali 
wiitcrs''  that  man}^  persons  suppose  that  this  character  is  the  prevail 
iiig  one.  In  most  cases,  however,  the  underground  waters  of  sud 
bolsons  as  the  Jornada  are  often  sufficiently  good  for  domestic  use 
The  so-called  ''alkali,"  which  often  appears  as  a  thin  white  coatiui 
ill  places  where  the  water  has  evaponited,  in  most  cases  consists  chiefly 
of  common  salt.  Of  the  large  number  of  well  waters  examined  fron 
the  Jornada  comparatively  few  were  found  to  be  unpalatable  and 
with  a  few  exceptions,  all  were  excellent  for  stock  and  for  domesti* 
purposes. 

K^:SUM^:   OF   UNDEKGROUND  WATER  PROSPECTS. 

The  geologic  conditions  of  the  Jornada  indicate  that  the  raoj? 
im{)()rtant  water-bearing  stratum  lies  at  the  base  of  the  Cretaceou. 
sandstone.  How  extensive  this  stratum  is  can  only  be  determined  b} 
51  tVw  [)r()[)erly  located  drill  wells;  I )ut  all  available  data  lately  coUectec 
tro  to  show  that  this  water  supply  should  be  very  considerable. 

Siiu'c  the  trough  of  the  basin  pitches  southward  about  12  feett< 
tlic  niil(\  it  is  <|uestionable  whether  the  artesian  conditions  exten< 
beyond  tlie  southern  half  of  the  region.  The  deep  well  and  a  nunibe 
of  shiillow  wells  in  the  sandstone  near  Engle  indicate  that  artesia 
conditions  exist  at  least  that  far  north. 

TIk^  dips  in  th(*  synclinal  trough  of  the  Jornada  are  such  that  tl 
main  water-bearing  stratum  lies  from  1,000  to  2JH)0  feet  beneath  tl 
surface*  in  the  center  of  the  valley,  but  rises  rapidly  on  each  si* 
until  at  a  distance  of  from  10  to  12  miles  on  either  side  the  wat 
horizon  reaches  the  surface  under  the  gravels.  The  probable  distan 
that  it  is  necessary  to  drill  in  order  to  pent^trate  the  principal  wat 
stnitum  may  be  thus  estimated  ai)pr()ximatcly.  Moreover,  there 
anotlHM'  importiuit  and  easily  recognizable  horizon  which  serves  a*? 
guide  plane  bevond  which  no  one  should  go  in  his  vsearch  for  flowii 
water.  The  impervious  *^ Red  Beds"  underlie  the  yellow  sandston 
of  Cretaceous  age  and  effectually  prevent  water  from  sinking  low€ 
Tills  important  fact  should  always  be  borne  in  mind  in  sinking  de< 
wells,  and  it  is  also  believed  to  be  useless  to  seek  for  water  in  t 
•'Red  Beds."  When  the  drill  penetrates  these  beds  sufficiently 
establish  their  identity  the  boring  should  be  abandoned. 

There  are  also  local  conditions  that  interfere  with  the  artesian  flo 
Sonu^of  these  o])structions  have  already  been  considered  at  length,  b 
they  should  be  regarded  as  of  but  limited  extent  and  when  met  with 
locality  should  not  be  condemned  on  account  of  a  single  failure. 
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The  water-bearing  stratum  at  the  base  of  the  mesa  gmvels  is  less 
clearly  defined  than  that  at  the  base  of  the  Cretaceous  sandstone. 
It  is  not  likely  to  furnish  flowing  wells  except  in  a  few  favored  local- 
ities. Its  main  value  is  in  furnishing  the  water  supply  for  shallow, 
dug  wells.  Another  point  to  l>e  taken  into  consideration  in  connec- 
tion with  the  water  horizon  of  the  mesa  gravels  is  that  in  many  places 
impervious  clays  separate  the  gravel  beds.  This  brings  important 
water-bearing  levels  much  nearer  the  surface  than  would  be  ordinarily 
expected. 

It  is  now  a  well-known  fact  that  in  the  Mesilla  Valley,  where  the 
Rio  Grande  traverses  the  Jornada  plain,  there  is  a  vast  underflow, 
from  which  water  may  be  pumped  in  great  volume  for  irrigation. 
As  the  Cretaceous  sandstones  rise  near  the  surface  in  the  Mesilla 
Valley,  it  is  possible  that  a  part  of  this  undei-flow  may  be  derived 
from  the  artesian  stratum  at  the  base  of  the  Cretaceous  sandstone,  but 
it  is  here  mainly  in  the  Quaternary  gravels  filling  the  valley. 

IRRIGATION. 

Regarding  the  possibilities  of  the  Jornada  as  a  district  for  irriga- 
tion by  well  waters  much  might  be  written.  It  is  possible  that  by 
systematic  development  many  thousands  of  acres  may  be  reclaimed 
for  agricultural  purposes.  From  artesian  wells  or  even  deep-drilled 
wells  where  pumping  would  have  to  be  done,  the  outlook  appears 
favorable  for  the  irrigation  possibilities.  It  is  estimated  that  eventu- 
ally at  least  one-tenth  of  the  region  should  be  brought  under  cultiva- 
tion. The  waters  of  the  Rio  Grande  can  be  made  availa])le  for  the 
irrigation  of  large  areas  and  the  Elephant  Butte  reservoir  at  the  end 
of  the  Sierra  Fra  Cristobal,  now  in  contemplation,  will  bring  an 
extensive  portion  of  the  flood  plain  under  irrigation. 

By  the  construction  of  reservoirs  in  the  mountain  arroyos  along  the 
derated  margin  of  the  plain,  many  local  areas  may  be  brought  under 
cultivation.  Some  of  these  reservoirs  have  already  been  planned  or 
»re  under  construction.  Their  success  w411  certainly  encourage  many 
others  to  be  built,  and  eventually  a  large  strip  of  country  bordering 
the  mountain  ranges,  which  at  present  is  mostly  used  as  grazing  land, 
will  thus  be  irrigated. 
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LETTER  OF  TRANSMITTAL, 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Hydrogbaphic  Branch, 
Washin^ftan,  D.  C.^  March  16,  1906. 
Sir:  I  transmit  herewith  the  manuscript  of  Part  I  of  a  series  of 
twelve  papers  which  compose  the  Report  of  Progress  of  Stream  Meas- 
urements for  the  Calendar  Year  1904.  Parts  I  tx)  VI  of  this  report 
contain  the  results  of  the  data  collected  in  the  territory  east  of  Missis- 
sippi River.  Parts  VII  to  XU  are  devoted  to  the  data  collected  in  the 
territory  west  of  Mississippi  River. 

The  larger  part  of  the  original  data  for  this  report  was  collected 
under  the  direction  of  district  hydrographer  H.  K.  Barrows,  who  was 
assisted  by  S.  K.  Clapp,  F.  E.  Pressey,  and  T.  W.  Norcross.  The 
assembling  of  the  data  and  its  preparation  for  publication  were  done 
under  the  direction  of  John  C.  Hoyt,  who  has  been  assisted  by  R.  H. 
Bolster,  Robert  Follansbee,  Willis  E.  Hall,  A.  H.  Horton,  and  H.  D. 
Padgett. 

I  request  that  this  manuscript  be  published  as  one  of  the  series  of 
Water-Supply  and  Irrigation  Papers. 
Very  respectfully, 

F.  H.  Newell,  Chu>f  Engineer. 
Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 


PROGRESS    REPORT  OF  STREAM  MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1904. 

P^RT    I. 


By  H.  K.  Barrows  and  John  C.  Hoyt. 


rNTRODUCTION. 

The  hydrographic  work  of  the  United  States  Geological  Survey 
includes  the  collection  of  facts  concerning  and  the  study  of  conditions 
affecting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
rain  or  snow^  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  Since  that  date  the  work  has  been  continually  and  gradually 
extended  as  larger  funds  became  available.  The  first  distinctive 
appropriation  for  gaging  streams  was  made  by  the  act  of  August  18, 
1894,  which  contained  an  item  of  J12,500,  "for  gaging  the  streams 
and  determining  the  water  supply  of  the  United  States,  including  the 
investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections."    (Digest  of  Appropriations  for  1895,  p.  270.) 

Since  that  time  a  similar  act  has  been  passed  each  year  and  the 
appropriations  have  gradually  increased,  as  shown  in  the  following 
table: 

Annual  apprapricUunut  for  hydrographic  survey n. 

Year  ending  June  30,  1805 $12,500 

Year  ending  June  30,  1896 20,000 

Year  ending  June  30,  1897 50,000 

Year  ending  June  30,  1898 50,000 

Year  ending  June  30,  1899 50,000 

Year  ending  June  30,  1900 50,000 

Year  ending  June  30,  1901 100,000 

Year  ending  June  30,  1902 100,000 

Year  ending  June  30,  1903 200,000 

Year  ending  June  30,  1904 200,000 

Year  ending  June  30,  1906 200,000 

Year  ending  June  30,  1906 200,000 

The  chief  feature  of  the  work  of  the  hydrographic  division  is  the 
systematic  study  of  the  flow  of  the  surface  waters  and  the  conditions 
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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Hydrogbaphic  Branch, 
Washington,  D.  C,  March  16,  1906. 
n:  I  transmit  herewith  the  manuscript  of  Part  I  of  a  series  of 
ve  papers  which  compose  the  Report  of  Progress  of  Stream  Meas- 
nents  for  the  Calendar  Year  1904.  Parts  I  to  VI  of  this  report 
ain  the  results  of  the  data  collected  in  the  territory  east  of  Missis- 
i  River.  Parts  VII  to  XII  are  devoted  to  the  data  collected  in  the 
tory  west  of  Mississippi  River. 

le  larger  part  of  the  original  data  for  this  report  was  collected 
r  the  direction  of  district  hydrographer  H.  K.  Barrows,  who  was 
ted  by  S.  K.  Clapp,  F.  E.  Pressey,  and  T.  W.  Norcross.  The 
nbling  of  the  data  and  its  preparation  for  publication  were  done 
r  the  direction  of  John  C.  Hoyt,  who  has  been  assisted  by  R.  H. 
ter,  Robert  Follansbee,  Willis  E.  Hall,  A.  H.  Horton,  and  H.  D. 

:ett. 

•equest  that  this  manuscript  be  published  as  one  of  the  series  of 
er-Supply  and  Irrigation  Papers. 
Very  respectfully, 

F.  H.  Newell,  Chu'f  Engineer. 
3n.  Charles  D.  Walcott, 
Director  United  States  Geological  Survey. 
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PROGRESS    REPORT  OF  STREAM   MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1904 

P^RT   I. 


By  H.  K.  Barrows  and  John  C.  Hoyt. 


rNTKODUCTION. 

The  hydrographic  work  of  the  United  States  GeologicAl  Survey 
includes  the  collection  of  facts  concerning  and  the  studj'  of  conditions 
affecting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
invejjitigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
the  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
N.  Mex.  Since  that  date  the  work  has  been  continually  and  gradually 
extended  as  larger  funds  became  available.  The  first  distinctive 
appropriation  for  gaging  streams  was  made  by  the  act  of  August  18, 
1894,  which  contained  an  item  of  J12,500,  "for  gaging  the  streams 
and  determining  the  water  supply  of  the  United  States,  including  the 
investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections."    (Digest  of  Appropriations  for  1895,  p.  270.) 

Since  that  time  a  similar  act  has  been  passed  each  year  and  the 
appropriations  have  gradually  increased,  as  shown  in  the  following 
table: 

Annual  appropriationtt  for  hydrogmphic  mirveys. 

Year  ending  June  30,  1805 $12,500 

Year  ending  June  30,  1 896 20, 000 

Year  ending  June  30,  1897 50,000 

Year  ending  June  30,  1898 50,000 

Year  ending  June  30,  1899 50,000 

Year  ending  June  30,  1900 50,000 

Year  ending  June  30,  1901 100,000 

Year  ending  June  30,  1902 100,000 

Year  ending  June  30,  1903 200,000 

Year  ending  June  30,  1904 200,000 

Year  ending  June  30,  1906 200,000 

Year  ending  June  30,  1906 200,000 

The  chief  feature  of  the  work  of  the  hydrographic  division  is  the 
STstematic  study  of  the  flow  of  the  surface  waters  and  the  conditions 
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air(*ctin^  the  siimc.  In  this  connection  other  information  that  may  be 
of  use  to  the  engineer  or  othei's  in  hydrographic  studies,  such  as  river 
profiles,  duration  and  extent  of  damage  by  floods,  water-power  date, 
etc.,  is  collected.  Furthermore,  the  work  has  been  so  directed  thit 
the  information  collected  will  !>e  of  direct  valuein  the  commercial  and 
agri(».nltural  development  of  the  country. 

As  a  result  of  the  increased  appropriations  since  June  30,  1902,  the 
work  has  l)een  largely  extended  and  thoroughly  systemized.  The  vari- 
ous St4it(»s  have  been  grouped  into  districts,  each  of  which  is  under 
the  supervision  of  a  district  h^'drogmpher  who,  with  a  corps  of  assist- 
ants, devotes  his  whole  time  to  the  study  of  the  hydrographic  resources 
of  his  district. 

The  methods  used  in  the  (collection  of  these  data  and  in  their  prepa- 
i-ation  for  publication  are  given  in  detail  in  Water-Supply  Pfeper  Na 
94.     (Hydrographic  manual,  V.  S.  (ieol.  Survey.) 

The  general  plan  of  stream  gaging  which  has  been  developed  is  tOj 
obtain  eventually  data  in  regard  to  the  flow  of  all  the  important  streamt 
in  the  United  States.  With  this  in  view  gaging  stations  are  estab- 
lished at  points  where  the  data  will  be  of  greatest  commercial  valne^ 
At  these  stations  discharge  measurements  are  taken  from  time  to  time; 
at  typiciil  river  stages,  and  the  daih'  surface  fluctuation  is  obtained  bj 
means  of  gage  readings.  From  these  two  factors  it  is  possible  to 
estimate  both  the  total  flow  and  its  distribution  through  the  period  of 
observations. 

The  selection  of  the  site  for  a  gaging  station  and  the  length  of  time 
the  station  is  maintaiTUKl  depend  largely  upon  the  needs  of  each  local- 
ity. If  the  stream  is  to  be  used  for  water  power,  special  efforts  are. 
made  to  obtain  information  concerning  the  low-water  flow.  If  water 
is  to  be  stored,  the  high  waters  are  given  spec^ial  attention.  In  all  sec- 
tions certain  permanent  stations  are  maintained  for  general  statistical- 
purposes  to  show  the  conditions  which  exist  through  long  periods. 
They  also  act  as  prinjary  stations,  and  are  used  in  connection  with 
short  series  of  measurement^  to  determine  the  flow  in  particular  por- 
tions of  the  drainage  basin. 

Gaging  stations  are  divided  into  two  general  classes:  First,  current- 
meter  stations;  and  second,  weir  stations.  The  former  class  is  sub- 
divided as  to  location  into  bridge,  cable,  boat,  and  wading  stations. 
Fig.  1  shows  a  cable  station  with  car,  tag-line,  inclined  gage,  etc.  In 
addition  to  the  !)ridge,  cable,  or  boat,  the  equipment  of  a  current-meter 
gaging  station  consists  in  a  gage  for  determining  the  daily  fluctuations 
of  the  water  surface,  bench  marks  t<)  which  the  zero  of  the  gage  is 
referred,  and  permanent  marks  on  the  bridge  or  a  tagged  line  indicat- 
ing the  points  of  measurement.  Where  the  current  is  swift  some  appli- 
an(»e — generally  a  secondary  cable — is  necessary  to  hold  the  meter  in 
position  l>elow  the  surface. 
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Ga^ng  stations  are  generally  located  at  bridges,  if  the  channel  con- 
tions  are  satisfactory^  as  from  them  the  meter  can  be  easily  manipu- 
ted,  and  the  cost  of  the  equipment  is  comparatively  small.  The 
atioQS  are  located  as  far  as  possible  at  points  where  the  channel  is 
raight,  both  above  and  below  the  gaging  section,  and  where  there  are 
3  cross  currents,  backwater,  or  boils.  The  bed  of  the  stream  should 
3  as  clear  as  possible  from  large  projections  and  of  a  permanent 
laracter.  The  banks  should  be  high,  and  should  overflow  at  high 
ages  only.  Great  care  is  taken  in  the  selection  and  equipment  of 
aging  stations,  in  order  that  the  data  may  have  the  required  degree 
f  accuracy. 

On  many  of  the  larger  rivers  where  water  power  is  developed  by 
ims  e^stimates  of  flow  are  obtained  by  observing  the  head  on  the  crest 
id  using  a  weir  formula.  On  the  smaller  streams  sharp-crested 
eirs  are  in  some  cases  erected. 

The  principal  instrument  used  in  stream-measurement  work  is  the 
irrent  meter,  by  which  the  velocity  of  the  flow  of  water  is  determined. 


Fio.  1.— Cable  station,  Rhowingr  section  of  river,  car,  gage,  etc. 

fter  years  of  experience  the  Survey  has  adopted  the  Price  current 
eter  for  general  work.  This  meter,  as  is  shown  on  PI.  II,  is  made 
two  sizes,  known  as  the  large  and  small  Price.  The  small  Price  has 
en  largely  developed  by  the  oflScers  of  the  Survey,  using  the  Price 
oustic  meter  as  a  basis. 

A  discharge  measurement  is  the  determination  of  the  quantity  of 
iter  flowing  past  a  certain  point  at  a  given  time.  This  quantity  is  the 
oduct  of  two  factors:  (1)  The  mean  velocity,  which  is  the  function 
the  cross  section,  surface  slope,  wetted  perimeter,  and  roughness  of 
1;  (2)  the  area,  which  depends  upon  the  permanency'  of  the  bed  and 
J  fluctuations  of  the  surface,  which  govern  the  depth, 
[n  making  the  measurement  an  arbitrar}'  number  of  points  are  laid 
perpendicular  to  the  thread  of  the  stream  (see  tig.  1).  These  points 
J  usually  at  regular  intervals,  varying  from  2  to  20  feet,  depending 
on  the  size  and  conditions  of  the  stream.  They  are  known  as  meas- 
ng  points,  and  at  them  the  observed  data,  the  velocities  and  sound- 
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iiiL's,  an*  tiikdi.     'I'll**  jMM'i^^ndirulars  (lropi)ed  from  tho  mea^uni^ 
lK)ints  ciivido  tho  pi^iiij^  M»rtion  into  strips,  and  for  oiirli  strip  or  piir 
of  strips  tho  nicMin  velocity,  suvii,  and  disoliai-gc  are  dpU^riiiined  m\v 
l)on(lontly:  thus  conditions  existing  in  one  part  of  the  ^^troiitii  arc  not 
distril»utod  to  ]>arts  wIhtc  thoy  do  not  apply. 

TIm*  ni<»thods  of  obtaining  velocity  with'  the  current  niet<*rH  wiiirb 
are  in  gen<»ral  use  may  W  grouped  into  thiiK*  clasnas:  Siii^h*  [Html 
nuiltiple  point,  and  integnition. 

The  single-point  method  consists  in  holding  tlie  moti>r  either  ut  tin 
depth  of  tlie  thread  of  mean  vel(HMtv,  or  at  an  arbitmry  dc»ptb.  for 
which  th«»  coeilicient  for  reducing  to  mejin  velocity  han  U^^n  diHi*r 
min(»d.  p]xtensivi>  expei'iments  })y  vertical  velo<'ity-c*iirveM  i^htivr  tlwl 
the  thread  of  mean  velocity  lies  at  from  0.5  to  0.7  of  the  total  deptli. 
In  g«Mi<»ral  pnu'tic(»  the  thread  of  mean  veloiMty  is  considered  to  beat 
o.H  depth,  and  it  is  at  thisdei)tli  that  the  meter  is  held  in  the  majority 
of  the  measurenuMits,  this  }>eing  known  as  the  six>tentb  depth  nietb 
It  is  found  ]»y  a  large  num]»er  of  vertical  velocity-curve  tJiLMmuremp 
taken  on  various  streams  and  under  various  ccmditions,  timt  the 
lici(»nt  for  reducing  the  velocity  o])tained  at  six-tenthn  depth  U*  iiio&ii 
velo<Mty  is  practically  unity,  ranging,  in  a  series*  of  910  iiienHurenient^ 
made  at  31>  gaging  stations,  l>etween  0.94  and  1.04,  with  a  mean  for 
the  iKo  o})servations  of  1.00.  In  the  other  princi]ml  stngle-i^Kviiil 
method  the  m(»ter  is  held  near  the  surface,  usually  1  foot  hielow,  flr 
low  (enough  to  be  out  of  the  action  of  the  wind  or  other  diniturbiDg 
inrtuenccs.  This  is  known  as  the  su})surface  method.  Th«  coeffideol 
for  n^(lu(!ing  tlie  vehx'ities  taken  at  the  subsurface  has  b^en  found  by 
repeated  (^xi)eriments  with  vertical  vtdocity -curves  to  be  from  o,S&ti> 
o.}).'),  deptMiding  u])on  the  de))th  of  the  stream  and  velocity  and  f^b^nff^ 
conditions.  This  mt^thod  is  specially  adapted  for  flood  measurementl, 
or  when  the  velocity  is  so  great  that  th<»  nutter  can  not  be  kept  at(k6 
depth. 

The  three  priiici])al  multi])le-point  methods  in  general  use  are:  Tbe 
vertical  velocity-<'urve;  top  and  bott<mr,  and  top,  ]M>ttoin,  and  mid 
depth.  In  the  vertical  velocity -curve  method  a  scries  of  velodly 
determinations  are  t>aken  in  the  vertical  at  regular  intervals,  usually 
from  o.r>  to  L  foot  apart.  Hy  plotting  these  vehxMtiexas  abscissas  and 
th(Mr  depths  as  ordinates,  and  drawing  a  smooth  curve  through  these 
))oints.  the  vertical  vtdocity-curve  i.>  })roduced,  which  shows  the 
change  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  vehx'ity  in  the  vertical  is  tluMi  obtained  l)y  dividing  the  depth 
into  the  area  bounded  by  this  mean  velocity -curve  and  the  initial  line. 
( )wing  to  the  h^ngth  of  time  it  takes  to  make  th<»se  measurements,  they 
are  stddom  used  (^vcept  for  determining  <'oefticients  for  purpose>4  of 
comparison,  and  for  mejisurements  under  ic(^ 
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iiiL's.  jiro  tsilvi'ii.  T\w  jM^rixMulicnlars  dropped  from  the  tBeaatirw|| 
|X)ints  (iividt*  tlio  jTJ^jriujr  s<*oti()n  into  strips,  and  for  purh  ?<triii  urfttlr 
of  ^tiips  tlio  moan  vt»l(M*itv,  aroa,  and  disc^lmrge  art*.  dptiTniiow!  mit^ 
|MMHlt»ntly:  thus  conditions  existing  in  ono  part  of  tiie  ^tnmiit  nrr  juri 
(ii>trilMito(l  to  ])arts  wIhto  thov  do  not  applj'.  H 

TIk*  nit»tliotls  of  obtaining  velocity  with-  the  ca^Knt  in<*tf  r-<  vnhlA 
are  in  <r<Mienil  use  may  1h»  grouped  into  three  cImmiis:  Sini^le  fHiinL 
nuiltipic  ]H)int,  and  integration. 

T\\v  single-point  nn»tliod  eonsist>*  in  holding  the  motor  either  at  tb^ 
(h»pth  of  the  thread  <»f  mean  velocity,  or  at  an  arbitniry  depili,  for 
wliieh  the  eoetliciiMit  for  reducing  to  mean  velocity  ha«  Immmi  df«|pr- 
mine<l.  Kx tensive  ex]MM'iments  l\v  vertical  velo<*ity *rij rvi*s  slnm  \ht 
th(»  thread  of  mean  veh)city  lies  at  from  0.5  to  0.7  of  the  total  dejili 
In  general  ])ra<tict»  the  thread  of  mean  velointj'  is  cons^idenMl  to  b^it 
n.T)  (l«'])th,  and  it  is  at  this<le])th  that  the  meter  is  helc]  in  th«>  miijtintv 
of  the  measurements,  this  heing  known  as  the  six-t<'nth  depth  metlioii. 
It  is  fomid  )>y  a  large  numhcM'of  verti<'al  velocity-curve  itK*a.surem(*nli, 
taken  <m)  various  stn^ams  and  under  various  eonditiuns^  that  the  corf- 
licitMit  for  reducing  the  velo<»ity  obtained  at  six-tenths  depth  ttj  nwift 
velocity  is  pn^-tically  unity,  ranging,  in  a  series  of  itlO  niea.HureiDeat)< 
ma<ie  at  l\\^  gaging  stations,  hetween  0.04  and  1.04,  with  a  mean  tor 
the  !Mn  observations  of  l.no.  In  the  other  principal  single-pokri 
method  the  meter  is  held  near  th<»  surface,  usually  1  foot  below,  W^ 
low  iMiough  to  Uv  out  of  the  action  of  the  wind  or  other  disturhijijf  i 
inlluen<M»s.  This  is  known  as  the  subsurface  method.  The  eoetfiTOHl 
for  reducing  the  vehx^ities  taken  at  the  subsurface,  has  bQen  found  if' 
n»peatiul  experimt»nts  with  vertical  vtdocity-curves  to  lie  from  M.8dto 
O.IK'),  depenfling  upon  the  dei>th  of  the  stream  and  velocity  and  chaiui^l 
conditions.  This  method  is  specially  adapted  for  fl(K)d  ineaHuremeatiij 
or  when  th»»  velocity  is  so  great  that  tht»  meter  ea.n  not  lie  kept  ttt<>f( 
depth. 

The  three  principal  nndti])le-point  methods  in  general  use  are:  Hw 
vertical  velocity -<'urve:  top  and  bott^^m;  and  top,  lK)ttoni,  and  mU 
depth.  In  the  vertical  vtdocity-curve  method  a  series  of  velodiy 
determiinitions  are  t^iken  in  the  vertical  at  regular  intervals,  usually 
from  o.T)  to  L  foot  apart.  By  plotting  these  velocities  as  abscissas  and 
their  depths  as  ordinates,  an<l  drawing  a  smooth  curve  through  these 
])oints,  the  vertical  v(»locity-curv«»  is  produced,  which  shows  the 
change  in  velocity  from  the  surface  to  the  bottom  of  the  sti*eam.  The 
mean  vehwity  in  the  vertical  is  then  o))tained  by  dividing  the  depth 
into  the  an»a  lM)unded  by  this  mean  vcdocit}' -curve  and  the  initial  line. 
Owing  to  the  length  of  tinn»  it  takt^s  to  make  these  measurements,  they 
are  scddom  used  except  for  determining  coefficients  for  purposes  of 
comparison,  and  for  measurements  under  ice. 
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In  the  second  multiplo-point  method  the  meter  is  held  from  0.5  to  1 
'oot  below  the  surface  and  about  0.5  foot  alx)ve  the  bottom,  and  the 
nean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
or  that  vertical.  This  method  is  not  well  adapted  for  general  work, 
s  the  roughness  of  the  bottom  disturbs  the  velocity  at  that  point. 
or  shallow  streams  with  comparatively  smooth  })eds  good  results  are 
btained  bv  this  method.  In  the  third  multiple-point  method  the 
leter  is  held  at  mid  depth,  at  0.5  foot  below  the  surface  and  at  0.5  foot 
bove  the  bottom,  and  the  mean  velocity  is  determined  by  dividing  the 
umof  the  top  velocity  twice  the  mid-depth  velocity,  and  the  bottom 
elocity  by  4. 

The  vertical  integration  method  consists  in  moving  the  meter  at  a 
low,  uniform  speed  from  the  surface  to  the  bottom  and  back  again  to 
he  surface.  The  number  of  revolutions  and  the  time  taken  in  the 
peration  is  noted,  and  the  mean  velocity  is  found  by  dividing  the 
umber  of  revolutions  by  the  number  of  seconds  taken  in  the  run. 
'his  method  has  the  advantage  in  that  the  velocity  at  eac^h  point  of 
he  vertical  is  measured  twic«.  It  is  well  adapted  for  measurements 
nder  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  for  determining  the  discharge  of 
he  btream,  depends  upon  the  stage  of  the  river,  which  is  taken  on  a 
:age,  and  the  general  contour  of  the  bed  of  the  stream,  which  is  found 
>y  sounding.  The  soundings  are  usually  taken  at  each  measuring 
K)int  at  the  time  of  the  discharge  measurement,  either  by  using  the 
leter  and  cable  or  by  a  special  sounding  line  or  rod.  For  stations 
nth  permanent  beds  standard  cross  sections  are  usually  taken  during 
)w  water.  These  sections  serve  to  check  the  soundings  which  are  taken 
t  the  time  of  the  measurements,  and  from  them  any  change  which  may 
ave  taken  place  in  the  bed  of  the  stream  can  be  dete<»ted.  They  are 
kp  used  for  obtaining  the  area  for  use  in  com})utjitions  of  high -water 
leasui-ements,  as  accurate  soundings  are  hard  to  o))tain  at  high  stages. 
In  computing  the  discharge  measurements  from  the  observed  veloci- 
esand  depths  at  the  various  points  of  mej^surements  the  measuring 
action  is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
lean  velocity,  area,  and  discharge  are  determined  separately  for 
ither  a  single  or  double  strip.  The  total  discharge  and  area  are  the 
Jms  of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained 
y  dividing  the  total  discharge  b}'  the  total  area. 
The  volume  of  water  flowing  in  a  stream  is  known  as  run-off.  In 
cpressing  it  various  units  are  used,  depending  upon  the  kind  of  work 
>r  which  the  data  are  needed.  Those  used  in  this  report  are  "  second- 
et,"  ''acre-feet,"  ''run-off  per  square  mile,"  and  "run-off  in  depth 
inches,"  and  may  be  defined  as  follows: 

*' Second-foot "  is  an  a})breviation  for  cubic  foot  per  second,  and  is 
e  body  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a 
te  of  1  foot  per  second. 
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The  "acre-foot"  is  the  unit  of  capacity  iised  in  connection  with  stor- 
age for  irrigation  work,  and  is  equivalent  to  43,560  cubic  feet  It  is 
the  quantity  required  to  cover  an  acre  to  a  depth  of  1  foot.  There  is  a 
convenient  relation  between  the  second-foot  and  the  acre-foot;  1 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic 
feet,  which  equals  1.9835  acre-feet,  or,  approximately,  2  acre-feet. 

The  expression  "second- feet  per  square  mile"  means  the  average 
number  of  cubic  feet  of  water  flowing  each  second  from  every  square 
mile  of  drainage  area,  on  the  assumption  that  the  run -off  is  uniformlj 
distributed. 

"Depth  in  inches"  means  the  depth  of  water  in  inches  that  would 
have  covered  the  drainage  area,  uniformly  distributed,  if  all  the  watei 
could  have  accumulated  on  the  surfa<*e.  This  quantity  is  used  foi 
comparing  run-off  with  rainfall,  which  quantity  is  usually  given  in 
depth  in  inches. 

It  should  be  noticed  that  "acre-feet"  and  "depth  in  inches"  repre- 
sent the  actual  quantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "second-feet,"  on  the  contrary,  is  merely 
a  rate  of  flow  per  second. 

The  base  data  for  computing  the  daily  discharge  of  a  stream  are  the 
daily  gage  heights  and  the  various  discharge  measurements,  of  which 
there  should  be  sufficient  number  to  cover  the  range  of  stage.  The 
fundamental  laws  upon  which  these  computations  are  based  are  the 
following: 

(1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at 
or  near  the  gaging  station  remain  constant; 

(2)  Neglecting  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a 
given  stage;  and 

(3)  The  discharge  is  both  a  function  of,  and  increases  graduallj 
with,  the  gage  heights  (2  and  3  depend  on  1). 

As  the  beds  of  many  streams  are  changeable,  the  problem  dividei 
itself  into  two  classes:  (1)  Those  of  streams  with  permanent  or  practi 
cally  permanent  beds,  and  (2)  those  of  streams  with  changeable  beij 
The  base  data  and  methods  of  obtaining  them  are  the  same  for  eithe 
class,  and  it  is  only  in  the  computation  of  the  mean  daily  flow  tha 
different  methods  are  necessary. 

In  determining  the  daily  discharge  of  streams  with  permanent  beds 
the  results  of  the  discharge  measurements  are  plotted  on  cross-sectio 
paper,  with  gage  heights  as  ordinates  and  discharges  as  abscissai 
Through  these  points  a  smooth  curve  is  drawn,  which  shows  the  dL 
charge  for  any  gage  height,  and  from  which  a  rating  table  is  preparec 
The  mean  velocity  and  area  determined  for  each  discharge  measure 
ment  are  also  plotted.     Through  these  points  the  curves  of  mea 
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locity  and  of  area  are  drawn,  and  the  rating  curve  is  largely  deter- 
oed  by  taking  the  product  of  the  mean  velocity  and  the  area  at  vari- 
s  stages  as  determined  by  these  curves.  These  curves  of  mean 
ocity  and  area  are  of  special  value  in  determining  the  location  of 
)  rating  curve  for  stages  at  which  actual  discharge  measurements  are 
t  available  and  for  extending  the  discharge  curve  outside  the  limits 
the  measurements.  In  the  preparation  of  the  rating  table  the  dis- 
irge  for  each  tenth  or  half -tenth  on  the  gage  is  found  from  the 
•ve.  The  first  and  second  differences  of  these  discharges  are  then 
Len  and  adjusted  according  to  the  law  that  they  shall  either  be  cou- 
nt or  increasing,  never  decreasing.  The  discharges  in  the  table  are 
(n  changed  in  accordance  with  these  adjusted  differences.  In  mak- 
^  up  the  station  rating  curve,  the  individual  discharge  measurements 
i  the  conditions  under  which  they  were  taken  are  carefully  studied, 
order  that  proper  weight  shall  be  given  to  each  measurement, 
ting  curves  in  general  take  the  form  of  a  parabola,  and  as  a  rule  the 
,^h-water  portion  of  the  curve  approaches  a  straight  line.  For  sta- 
ns  of  permanent  character,  the  results  of  the  measurements  from 
ir  to  year  should  be  within  5  per  cent  of  the  curve,  with  the  excep- 
n  of  those  taken  during  high  water,  when  the  probable  error  may 
as  high  as  10  per  cent. 

The  determination  of  the  daily  discharge  of  streams  with  changeable 
is  is  difficult,  and  unless  frequent  discharge  measurements  are  made, 
i  results  obtained  are  only  roughly  approximate.  For  streams  with 
otinually  shifting  beds,  such  as  Colorado  River  and  the  Rio  Grande, 
<jharge  measurements  are  made  every  two  or  three  days,  and  the 
^.'barges  for  the  intervening  days  are  obtained  by  interpolation, 
Klified  by  the  gage  heights  for  these  days.  For  stations  with  beds 
lich  shift  slowly,  or  are  only  materially  changed  during  floods,  sta- 
n  rating  curves  and  tables  can  be  prepared  for  the  periods  between 
inges,  and  satisfactory  results  can  be  obtained  with  two  or  three 
iasurements  a  month,  providing  measurements  are  taken  soon  after 
5  changes  occur. 

In  determining  the  flow  for  periods  when  the  streams  are  frozen, 
Bcial  rating  curves  and  tables  have  to  be  prepared  from  measure- 
mts  taken  under  these  conditions.  The  methods  of  constructing 
»e  curves  and  tables  are  the  same  as  for  open  sections.  The  dis- 
arge  measurements,  however,  are  taken  either  by  integration  in  ver- 
als  or  by  the  vertical  velocity-curve  method,  as  sufficient  experi- 
ints  have  not  been  made  on  ice-covered  streams  to  determine  the  laws 
lich  govern  the  position  of  the  thread  of  mean  velocity. 
The  Report  of  Progress  of  Stream  Measurements  for  the  Calendar 
»r  1904,  of  which  this  is  Part  I,  is  published  in  a  series  of  twelve 
ater-Supply  Papers,  Nos.  124-136,  inclusive,  under  the  subtitles 
Uowing. 
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Part  1.  Atlantic  (*oa8t  of  New  England  drainage. 

Part  2.  Hudson,  Passaic,  Karitan,  atid  Delaware  River  <1rainage8. 

Part :{.  Susquehanna,  Patapsco,  Potomac,  James,  Roanoke,  Cape  Fear,  and  Yadkii 
River  drainages. 

Part  4.  Santee,  Savannah,  Ogeechee,  Altamaha  rivers,  and  Eaatem  Galf  of  Hexioo 
drainage. 

Part  5.  Eastern  Mississippi  River  drainage. 

Part  H.  Great  Lakes  and  St.  I-Awrence  River  drainage. 

Part  7.  Hudson  Hay,  Minnesota,  Wapeipinicon,  Iowa,  Des  Moines,  and  MiflBOori 
River  drainages. 

Part  8.  Platte,  Kansas,  Meramec,  Arkansas,  and  Red  River  drainages. 

Part  9.  Western  Gulf  of  Mexico  drainage. 

Part  10.  CJolorado  River  and  Great  Basin  drainage. 

Part  11.  The  Great  Basin  and  Pacific  Ocean  drainage  in  California. 

Part  12.  Columbia  River  and  Puget  Sound  drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and 
the  larjrer  drainages  are,  for  convenience  in  arrangement,  subdivided 
into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as  prac- 
ticable, geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  results  of  the  computations  based  upon  the  obeer* 
vations  and  such  other  information  that  has  been  collected  that  has  i 
direct  bearing  on  these  data,  including,  as  far  as  practicable,  descrip-  I 
tions  of  the  drainage  areas  and  the  streams  draining  thero. 

For  each  regular  station  are  given,  as  far  as  available,  the  following 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 
4r.  limiting  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 

The  descriptions  of  stations  give,  as  far  as  possible,  such  general 
facts  about  the  locality  and  equipment  as  would  enable  the  reader  to 
find  the  station  and  use  the  same.  They  also  give,  as  far  as  possible, 
a  complete  history  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data 
collectt^d. 

The  discharge-measurement  tabic  gives  the  results  of  the  discharge 
measurements  made  during  the  year.  This  includes  the  date,  the 
hydrogi*apher's  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  daily  gage  heights  gives  for  each  day  the  mean  height 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  by  the  gage  heights. 
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I  In  the  tabic  of  estimated  run-off  the  column  headed ''  Maximum  "gives 
i  the  mean  flow  for  the  day  when  the  mean  gage  height  was  the  highest, 
1  and  it  i8  the  flow  as  given  in  the  rating  table  for  that  mean  gage  height. 
As  the  gage  height  is  the  mean  for  the  day,  there  might  have  been  short 
periods  when  the  water  was  higher  and  the  corresponding  discharge 
larger  than  given  in  this  column.  Likewise  in  the  column  of  "  Mini- 
mum'' the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean 
gage  height  was  lowest  The  column  headed  '^  Mean  *'  gives  the  aver- 
age flow  for  each  second  during  the  month.  Upon  this  mean  the 
computations  for  the  three  remaining  columns  which  are  defined  on 
page  14  are  liased. 

In  the  computations  for  the  tables  of  this  report  the  following  gen- 
eral and  special  rules  have  been  used: 

Fundamental  rulas/or  omipuiation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money 
e  imperative. 

2.  All  items  of  computation  should  in  general  be  expresseil  by  at  U^ast  two  and  by 
not  more  thftn  four  significant  figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  veloidty,  or  discharge  curve  whoso 
per  cent  of  error  is  5  times  the  average  per  cent  error  of  all  the  other  measurements 
ahoold  be  rejected. 

4.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decumal  plact^, 
by  dropping  the  last  figure,  the  following  rules  apply: 

(t)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  chanj:- 
ingthe  preceding  figure.     Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase 
the  preceding  figure  by  1.     Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  prtM-eded  by  an  even 
fijinre,  drop  the  5.     Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  prece<le<l  by  an  odd  fig- 
Qiti,diDpthe5and  increase  the  preceding  figure  by  1.    Example:  1,827.5  be<*omes  1,828. 

5.  In  constructing  and  applying  rating  tables  a  maximum  limit  of  one-half  ])er 
cent  error  should  seldom  be  exceeded. 

Special  rulenfor  comptUation, 

1.  Rating  tables  are  to  be  constructed  as  close  as  the  data  ui)on  which  they  are  based 
will  warrant.     No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulateil . 

3.  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities 
•m  below  100  second-feet  Between  100  and  10,000  second-feet,  the  last  figure  in  the 
^nthly  mean  shall  be  a  significant  figure.     This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall 
be  carried  out  at  least  to  three  significant  figures,  exc^ept  in  the  case  of  decimals,  where 
Uie  first  significant  figure  is  preceded  by  one  or  more  naughts  (0),  when  the  quantity 
8ball  be  carried  out  to  two  significant  figures.  Example:  1.25;  .125;  .012;  .(X)12.  The 
yearly  means  for  these  quantities  are  always  to  be  expressed  in  three  significant 
figures  and  at  least  two  decimal  places. 

The  results  of  the  stream  measurements  made  during  previous  years 
by  the  United  States  Geological  Survey  can  be  found  in  the  following 
iBR  124—05 2 
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Survey  publications.     A  detailed  index  of  these  reports  is  given  in 
Water-Supply  Paper  No.  Ui>. 

1888.  Tenth  Annual  Rei>ort,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply  Papers  Nos.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Rej^rt,  Part IV. 

1899.  Water-Supply  Papers  Nos.  35  to  39,   inclusive;  Twenty-first  Annual 

Report,  Partly. 

1900.  Water-Supply  Papers  Nos.  47  to  52,  inclusive;  Twenty-second  Annad 

Report,  Part  IV. 

1901.  Fiast  of  Mississippi  River,  W^ater-Supply  Pftpers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  an<)  83. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 

1903.  East  of  Mississippi  River,  Water-Supply  Papers  Nos,  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Paj)ers  Noe.  124  to  129,  inclusiTe. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130  to  135,  inclnsim 

A  limited  number  of  these  are  for  free  distribution,  and  as  long  s» 
the  supply  lasts  they  may  be  obtained  by  application  to  the  Director 
United  States  (Jeological  Survey  or  to  meml>ers  of  Congress.  Other 
copies  are  filed  with  the  Superintendent  of  Public  Documents,  Wash- 
ington, D.  C,  from  whom  they  may  be  had  at  prices  slightly  above 
cost.  Copies  of  Government  publications  are,  as  a  rule,  furnished  to 
the  public  libraries  in  our  large  cities,  where  they  may  be  consulted 
by  those  interested. 

COOPERATION  AND  ACKNOWLEDGIVIENTS. 

Most  of  the  measurements  presented  in  this  jmper  have  been  obtained 
through  local  hydrographers.  Acknowledgment  is  extended  to  other 
persons  and  corporations  who  have  assisted  local  hydrographers  or 
have  cooperated  in  any  wa}^  either  by  furnishing  records  of  the  height 
of  water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabetically  by  States,  gives  the 
names  of  the  resident  hydrogi-aphers  and  others  who  have  assisted  in 
furnishing  and  preparing  the  data  contained  in  this  report: 

<  <mnecticut.— Resident  hy(iroj;rapher,  N.  C.  (Jrover,  until  July  1,  after  that  time 
H.  K.  BarrowH,^'  assisted  by  S.  K.  Clapp  and  T.  W.  Norcross.  Acknowledgment 
Khould  l>e  made  to  Pxiwin  D.  (Iraves,  cliief  cngrineer  of  the  Connecticut  River  bridge 
and  highway  district,  for  gage  heights  of  Conne<'ticut  River  near  Hartford. 


«  The  office  of  the  resident  hydrographcr  for  New  England,  li  Beacon  Mtrcet,  Boston, 
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AfaiW.— Re*<ident  hydnjgrapher,  N.  C.  Grover,  until  July  1,  after  that  time  H.  K. 
UTOwfi;  assistecl  by  F.  E.  Preeeey.  Acknowled^mentiJ  should  be  made  to  the 
angor  and  Aroostook  Railroad  and  the  Somerset  Railroad  for  annual  passes  issue*! 
.  N.  C.  Grover  (later  to  H.  K.  Barrows)  and  F.  E.  Pressey;  to  the  Maine  Central 
allroad  for  annual  pass,  good  between  Portland  and  Vanceboro,  issued  to  N.  C. 
rover  (later  to  F.  E.  Pressey),  and  to  the  Portland  and  Rumford  Falls  Railroad  for 
ip  paases  issued  when  desired.  Thanks  are  due  to  the  following  individuals  and 
>rporations  for  data  furnished  and  assistance  rendered:  H.  S.  Ferguson,  engineer 
>r  the  Great  Northern  Paper  CJompany,  for  furnishing  data  on  flow  of  Penobst-ot 
iver  at  Millinocket;  Dr.  L.  S.  Chileott,  of  Bangor,  for  gage  readings  of  Phillii>H 
ake;  Hollingsworth  &  Whitney  Company,  of  Winslow,  through  James  L.  Dean, 
leir  engineer,  for  records  of  flow  of  the  Kennebec  at  Waterville;  C.  S.  Humphreys, 
.  £.,  of  Madison,  for  assistance  in  installing  gage  at  Madison  electric  plant  on  Sandy 
liver,  and  the  use  of  the  plant  for  the  purpose  of  procuring  data  on  flow;  the  Chase 
lanufacturing  Company,  at  Waterville,  for  the  use  of  their  dam  on  Messalonskee 
Uver  for  measurement  purposes;  Alex.  H.  Twombley,  engineer  for  the  Forest  Paper 
bmpany,  of  Yarmouthville,  for  records  of  flow  of  the  Cobbossecontee;  C.  A.  Mixer, 
Q^eer  for  the  Rumford  Falls  Power  Company,  for  records  of  flow  of  Androscoggin 
liver  at  Rumford  Falls;  8.  D.  Warren  &  Co.,  of  Westbrook,  for  records  of  flow  of 
he  Presumscot. 

McufochusetU. — Resident  hydrographer,  N.  C.  Grover,  until  July  1;  after  that  time, 

tt.  K.  Barrows,  assisted  by  S.  K.  Clapp  and  T.  W.  Norcross.     Acknowledgments 

should  be  made  to  the  Boston  and  Albany  Railroad  for  pass,  goo<l  between  Boston 

tod  Pittsfield,  issued  to  H.  K.  Barrows;  R.  A.  Hale,  principal  assistant  engineer  of 

the  Essex  Company,   Lawrence,   for  reconis  of  flow  of  Merrimac  River  at  that 

point;  Frederic  P.  Steams,  chief  engineer  of  the  Metropolitan  W^ater  and  Sewerage 

Board,  for  records  of  flow  of  Sudbury  and  Nashua  rivers  and  Lake  Cochituate;  X.  H. 

Ooodnongh,  chief  engineer  State  Board  of  Health,  for  information  regarding  various 

ttreams  in  Massachusetts;  the  George  H.  Gilbert  Manufacturing  C/ompany,  of  W^are, 

for  aagistance   in  procuring  records  of  flow  of  Ware  River  at  Gilbertville;  tlie 

George  H.  Gilbert  Manufacturing  Company  and  the  Otis  Company,  of  Ware,  for  assist- 

Uice  in  maintaining  gaging  station  at  Ware;  John  T.  F.  MacDonnell,  of  Holyoke, 

for  the  use  of  the  dam  at  West  Warren  for  measurement  purposes;  the  West  Warren 

hper  Company,  through  Dwight  Holland,  manager,  for  assisting  in  procuring;  data 

regarding  flow  of  Swift  River  at  West  Ware. 

iV«p  Uampthire. — Resident  hydrographer,  N.  C.  Grover,  until  July  1;  after  that 
time,  H.  K.  Barrows,  assisted  by  8.  K.  Clapp,  F.  E.  Pressey,  and  T.  W.  Norcross. 
Acknowledgments  should  be  made  to  the  Maine  Central  and  Boston  and  Main(> 
Bailroad  for  passes  in  New  Hampshire,  issued  to  N.  C.  Grover  (later  to  H.  K.  Bar- 
rows) and  8.  K.  Clapp;  Walter  H.  Sawyer,  agent  of  the  Union  Water  Power  Coin- 
J»ny,  Lewiston,  for  assisting  in  procuring  records  of  flow  of  Androscoggin  River 
«t  Erpol  dam,  and  for  other  data  concerning  Androscoggin  River;  Hollis  French, 
of  French  &  Hubbard,  Boston,  for  data  regarding  flow  of  the  Merrimac  at  Garvins 
Falla  and  the  use  of  this  plant  for  measurement  purposes;  also  to  G.  G.  Sheiid,  resi- 
dent engineer  at  this  point,  for  assistance  rendered.  Measurements  of  Connecti- 
cut River  at  Orford  were  made  in  part  by  Prof.  C.  A.  Holden,  of  Dartmouth  College. 
Rhode  Island, — Resident  hydrographer,  N.  C.  Grover,  until  July  1;  after  that  time, 
H.  K.  Barrows,  assisted  by  S.  K.  Clapp  and  T.  W.  Norcroa*. 

Vemumi. — Resident  hydrographer,  N.  C.  Grover,  until  July  1;  after  that  time, 
H.  K.  Barrows,  assisted  by.  8.  K.  Clapp  and  T.  W.  Norcross.  Acknowle<lgment« 
should  be  made  to  Profs.  A.  D.  Butterfield  and  G.  M.  Brett,  of  the  UniverHity  of  Ver- 
mont, for  assistance  rendered;  to  the  Boston  and  Maine  Railroad  for  passes  iBsue<l 
to  N.  C.  Grover  (later  to  H.  K.  Barrows)  and  S.  K.  Clapp;  to  the  Rutland  Railroad 
for  pass  issued  to  H.  K.  Barrows,  and  to  the  St.  Johnsbury  and  Lake  Champlain 
Bailroad  for  pass  issaed  to  H.  K.  Barrows. 
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ST.   JOUX  RIVKR  DRAINAGE  BA81K. 

St.  John  River  drains  the  largest  basin  between  St.  Lawrence  Rive 
on  the  north  and  Susquehanna  River  on  the  south.  Its  total  drainag 
area  is  stated  by  Wells'*  to  be  26,000  square  miles,  of  which  approxi 
mately  7,500  square  miles  lie  in  Maine,  its  basin  occupying  the  whd 
northern  portion  of  the  State.  The  extreme  headwaters  lie  in  th 
mountainous  region  between  Maine  and  Canada,  at  elevations  of  1,50 
and  2,000  feet;  thence  its  waters  flow  at  first  generallj^  northeasteri 
through  Maine.  From  the  point  of  junction  of  the  northwest  an 
southwest  branches,  where  the  river  first  takes  its  name,  to  ite  June 
tion  with  St.  Francis  River,  a  distance  of  90  miles,  its  course  lie 
wholly  in  Maine,  although  a  portion  of  the  tributary  area  lies  i 
Canada.  In  this  distance  AUeguash  River  is  the  only  tributary  o 
importance.  Wells  estimates  the  average  slope  in  the  90  miles  to  b 
1.6  feet  per  mile.  From  its  junction  with  St.  Francis  River  th 
St.  John  forms  the  northern  boundary  of  Maine  for  70  miles.  Withi 
this  distance  the  slope  is  slightly  greater  than  above,  having  beei 
estimated  to  be  2.7  feet  per  mile,  while  the  volume  is  consideraU; 
augmented  by  two  important  tributaries — Fish  River  from  the  soutl 
and  Madawaska  River  from  the  north.  At  the  point  where  it  leave 
the  State  lino  the  river  has  an  elevation  of  about  420  feet  above  so 
level  and  drains  an  area  of  8,765  square  miles,  of  which  4,670  squan 
miles  are  in  Maine  and  4,095  square  miles  in  Canada.  Beyond  thi 
ix)int  it  receives  the  waters  of  Aroostook  and  Meduxnekeag  rivere 
the  basins  of  which  are  almost  entirely  in  Maine,  besides  severa 
smaller  tributaries  having  their  sources,  and  in  some  cases  a  brg 
portion  of  their  drainage  basins,  in  the  same  State. 

The  underlying  rock  is  generally  deep  and  either  calcareous  or  cla; 
slate.  The  basin  is  well  forested;  large  areas  have  never  been  touchtt 
by  the  ax,  while  other  portions  have  !>een  lumbered  for  pine  only 
Probably  85  to  90  per  cent  of  the  whole  basin  tributary  to  the  river  a 
the  eastern  boundary  of  Maine  is  in  forest. 

According  to  Wells,  the  ponds  and  lakes  in  this  basin  in  MaiiH 
aggregate  a  totnl  surface  area  of  814  square  miles.  Of  this  water  sur 
face  120  sijuare  miles,  or  38  jhm-  cent,  are  tributary  to  AUeguash  Rive 
(36  s<iuare  miles  of  which  have  been  diverted  to  Penobscot  River);  6( 
square  niil<\s,  or  19  per  cent,  are  tribuUiry  to  Aroostook  River;  an( 
80  square  miles,  or  25  per  cent,  are  tributary  to  Fish  River.  A 
the  outlets  of  sev(M-al  of  these  lakes  dams  have  been  built  which  ston 
water  to  l>e  used  in  ti*ansporting  logs. 

Prior  to  1845,  a  canal  was  cut  from  Telos  Lake  in  the  AlleguasI 
basin  to  Webster  Lake  in  the  Penobscot  basin,  and  a  dam  was  con 
structed  between  Chamberlain  and  Eagle  lakes.     Thus,  by  means  o 

« yVtiUSf  Walter,  The  water  power  ol  ^«Atve,  \«ea. 
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I  these  artificial  structures.  Chamberlain  Lake,  with  its  drainage  basin 

of  270  square   miles,  was  made  tributary  to  the  Penobscot.      This 

t  diFersion  of  St.  John  water  is  still  continued.     During  the  log-driving 

I  season,  which  varies  considerably  in  its  duration,  nearly  all  of  the 

I  nn-off  from  this  area  is  thrown  to  the  Penobscot,  while  during  the 

remainder  of  the  year  the  gates  in  the  dam  at  Chamberlain  Lake  are 

i  opened  and  water  is  allowed  to  flow  both  ways.     On  account  of  the 

i  iM^tthat  the  gates  in  the  dam  at  the  outlet  of  Chaml)orlain  Lake  are 

ibout  2  feet  lower  than  those  in  the  dam  at  Telos  I^ke,  the  flow  from 

this  basin  to  the  St.  John  is  greater  than  that  to  the  Penobscot  when 

the  gates  in  both  are  open.     As  the  surface  of  the  lake  is  lowered  the 

proportion  flowing  to  the  St.  John  increases  until  at  extreme  low 

water  none  flows  to  the  Penobscot. 

Both  the  upper  St.  John  and  Alleguash  rivers  are  generall}^  inac- 
cessible. The  middle  portion,  forming  the  northern  boundary  of  the 
State,  may  be  reached  on  the  Canadian  side  at  any  point  b}'  the  Tem- 
isoouata  Railroad,  or  in  Maine  at  Fort  Kent  and  Van  Buren  by  the 
Bangor  and  Aroostook  Railroad,  while  the  basins  of  Fish  and  Aroos- 
took rivers  are  rendered  easily  accessible  by  means  of  the  latter  road. 
The  drainage  areas  of  the  stream  and  its  principal  tributaries  are  as 
follows: 

Drainage  axeas  of  St.  John  River  and  principal  tributaries. 


River. 


Locality. 


St  John Below  Ailegash  . 

Do I  Eastern  boundary  of  Maine . 

St  Francis Mouth 

Madawaska 

Tobique 

Allegoaeh 

Fish 

Do 

Aroostook 

Do 


Meduxnekeag. 


do 

do 

....do 

.....do 

Wallagrass  ... 

Mouth 

Fort  Fairfield . 
Mouth 


Area. 

Square  mUes. 
4,320 
8,  7X55 

580 
1,085 
l,7a5 
1,500 

910 

890 
2,350 
2,230 

520 


No  measurements  of  flow  of  St.  John  River  have  been  published. 
The  United  States  Geological  Surv^ey  maintains  gaging  stations  in 
this  basin  on  Fish  River  at  Wallagrass,  Me. ,  and  on  Aroostook  River 
at  Fort  Fairfield,  Me. 

FISH   RIVER  AT  WALLAGRASS,  ME. 

Fish  River  enters  the  St.  John  from  the  south  at  Fort  Kent.  It  has 
a  total  drainage  area  of  910  square  miles,  all  of  which  lies  in  Maine, 
and  of  which  80  square  miles  arc  water  surface.     The  basin  \a  v^t^ 
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generally  wooded,  probably  75  or  80  per  cent  of  its  area  being  still  in 
forest.  Of  the  several  available  power  sites  one  only  is  partially 
developed  and  used  for  the  manufacture  of  lumber.  The  underlying* 
rock  is  shale  or  slate,  and  in  general  is  well  covered  by  soil. 

The  gaging  station  at  Wallagrass  was  established  by  N.  C.  Grover 
on  July  29,  1903.  It  is  located  just  below  the  outlet  of  WallagraM. 
Brook.  The  area  of  the  drainage  basin  at  this  point  is  890  square 
miles.  A  standard  chain  gage  is  attached  to  trees  on  the  bank; 
length  of  chain,  39.75  feet.  It  is  referred  to  bench  marks  as  follows: 
(1)  Copper  bolt  in  ledge  600  feet  downstream  from  gage;  elevation, 
11.73.  (2)  Nail  driven  in  blazed  birch  tree  5  feet  upstream  from  gage; 
elevation,  11.91  feet.  Elevations  refer  to  datum  of  gage.  The  meaa- 
urements  of  flow  are  made  from  a  cable  located  about  1,600  feet  down- 
stream from  the  gage,  or  by  wading  at  low  stages  of  the  river.  The 
channel  is  straight  500  feet  above  and  300  feet  below  the  cable,  and  is 
about  100  feet  wide.  The  bed  is  permanent  and  of  gravel.  The  depth 
increases  gradually  from  either  bank  to  a  maximum  at  low  water  of 
3.5  feet  near  the  center.  The  current  at  the  cable  is  generally  strong. 
At  extreme  low  water  the  observed  mean  velocity  was  0.63  of  afoot 
per  second.  The  banks  are  high  and  are  not  liable  to  ovei'flow.  The 
gage  is  read  once  a  day  by  Vital  E.  Michaud,  of  Wallagrass. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Discharge  meamremenis  of  Fish  River  at  Wallagrass,  Me.,  in  190S  and  1904' 


n 


Date. 


Hydrographer. 


1903. 
SeptemlKjr  18  .. 
SepU^mljer  18  . . 

Octol)er20 

October  20 

October  29 

October  29 ' do 

Noveml)er  12 do 


F.  E.  Pressey 

....do 

....do 

....do 

....do 


1904. 

May  5 '  F.  E.  Pressey. 

May  5 i do 

June  2 1 do 

June  2 ' do 

June  1() I do 

June  U) do 

Aujfust  9 do 

Octol)er  27 do 


Area  of 
section. 

Mean 
velocity. 

hel^t. 

Square/eet. 

Fl.pertee. 

Feet. 

269 

0.97 

2.80 

269 

.97 

2.80 

53 

2.80 

2.40 

208 

.69 

2.40 

205 

.63 

2.13 

33 

3.30 

2.06 

241 

.83 

2.50 

1,680 

4.57 

12.98 

1,680 

4.49 

12.97 

990 

3.53 

8.95 

1,000 

3.50 

9.00 

740 

2.48 

6.35 

730 

2.40 

6.29 

3a5 

1.16 

3.19 

615 

2.24 

5.39 

Discbiife. 

261 
148 
144 
129 
100 
200 

7,600 
7,640 
8,490 
8,500 
1,840 
1,700 
865 
1,880 
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Mean  daily  gage  height^  in  feet ^  of  Fish  Rit^r  (U  WalingroMy  Afe.y  for  1904. 


Day. 

Feb. 



4.2 
4.2 
4.2 
4.3 
4.3 
4.3 
4.3 
4.4 
4.5 
4.5 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 


Mar. 

4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.3 
4.4 
4.5 
4.7 
4.7 
4.7 
4.7. 
4.7 
4.6 
4.6 
4.6 
4.6 
4.6 
4.7 
4.8 
4.8 
4.8 
4.8 
4.7 
4.5 
4.3 
4.2 
4.0 
3.8 


Apr.      May. 


3.5 
3.3 
3.1 
3.1 
3.2 
3.2 
3.2 
3.3 
3.3 
3.3 
3.6 
3.8 
4.0 
4.2 
4.3 
4.4 
4.5 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.9 
6.5 
7.2 
7.6 
8.0 
9.1 
10.3 


I 


10.6 
11.2 
12.3 
12.8 
13.2 
13.4 
13.6 
13.4 
13.2 
13.3 
13.4 
13.6 
13.6 
13.4 
12.7 
12.4 
12.0 
11.8 
11.6 
11.4 
11.1 
10.9 
10.6 
10.4 
10.1 
10.0 
9.9 
9.6 
10.1 
9.8 
9.2 


I 


Juno. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

9.3 

5.0 

3.6 

3.2 

6.0 

5.0 

3.6 

8.0 

4.9 

3.4 

3.2 

6.0 

5.0 

«3.7 

8.8 

4.8 

3.4 

3.3 

6.1 

4.9 

3.8 

8.2 

4.7 

3.4 

4.0 

6.2 

4.8 

3.8 

8.1 

4.8 

3.3 

4.2 

6.4 

4.7 

3.7 

8.1 

4.7 

3.3 

4.3 

6.4 

4.6 

3.7 

8.0 

4.6 

3.2 

4.3 

6.3 

4.6 

3.6 

7.8 

4.6 

3.2 

4.4 

6.1 

4.5 

3.3 

8.0 

4.4 

3.2 

4.4 

6.1 

4.4 

3.3 

7.7 

4.3 

3.3 

4.4 

6.1 

4.3 

3.3 

7.0 

4.2 

3.4 

4.4 

6.1 

4.4 

(ft) 

6.8 

4.1 

3.3 

4.4 

6.1 

4.6 

6.7 

4.2 

3.2 

4.5 

6.1 

4.5 

6.6 

4.5 

3.3 

4.6 

6.0 

4.3 

6.4 

4.4 

3.2 

4.6 

5.9 

4.3 

cb.'l 

6.4 

4.4 

3.2 

4.7 

5.9 

4.2 

6.1 

4.3 

3.2 

4.7 

5.9 

4.2 

6.1 

4.2 

3.2 

4.7 

5.9 

4.0 



6.0 

4.2 

3.2 

4.8 

5.9 

3.9 

5.7 

4.1 

3.2 

5.0 

5.8 

3.8 

6.8 

4.0 

3.2 

5.0 

5.8 

8.8 

rf4.4 

6.0 

3.9 

3.2 

5.0 

5.8 

8.7 

5.2 

3.9 

3.3 

5.0 

5.6 

8.7 

5.3 

3.9 

3.3 

5.1 

5.6 

3.7 

5.1 

3.8 

3.4 

5.2 

5.5 

3.7 

4.9 

3.8 

3.4 

5.2 

5.5 

3.7 

5.0 

3.7 

3.3 

5.2 

5.4 

3.7 

5.3 

3.7 

3.3 

5.2 

5.3 

3.6 

5.3 

3.8 

3.3 

5.2 

5.3 

3.6 

5.1 

3.7 
3.7 

3.2 
3.2 

5.4 

5.3 
5.0 

3.6 

'4.2 

a.  River  frozen  over. 
J  1.2  foot  thick. 


h  Ice  0. 5  foot  thick. 

♦•Ice  1.9  foot  thick. 


rf Ice  1.6  foot  thick. 
—Gage  readings  through  ice  taken  to  surface  of  water  in  a  hole  cut  in  the  Ice. 


AROOSTOOK    RIVER   AT   FORT   FAIRFIELD,  ME. 

Dostook  River  enters  the  St.  John  from  the  west  near  Aroostook 
iion  in  the  province  of  New  Brunswick.  It  has  a  total  drainage 
)f  2,350  square  miles,  of  which  2,320  square  miles  lie  in  Maine, 
ibly  80  per  cent  of  the  whole  basin  is  in  forest.  The  underlying 
is  usually  slate.  I^ke  storage  is  used  for  driving  logs  only, 
r  power  is  used  in  Presque  Isle.  The  principal  falls  on  the  river, 
n-as  Aroostook  Falls,  lie  in  Canada. 

is  gaging  station  was  established  by  N.  C.  Grover  on  July  31, 
It  is  lociited  at  the  steel  highway  bridge  in  the  village  of  Fort 
eld.  The  drairiage  area  at  this  point  is  2,280  square  miles.  A 
Eird  chain  gage  is  attached  to  the  steel  web})ing  of  the  upstream 
;  length  of  chain  27.^)1  foot.  It  is  referred  to  bench  marks  as 
?s:  (1)  Northwest  corner  of  south  abutment,  elevation  22.43  feet. 
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(2)  Marked  point  on  connection  plate  near  gage,  elevation  23.60  feet 
Elevations  refer  to  datum  of  gage.  The  initial  point  for  soundings  is ' 
on  the  right  bank  at  the  lower  end  of  the  inclined  end  post  of  the  1 
downstream  truss.  The  channel  is  straight  for  at  least  1,000  feet 
above  and  1,000  feet  below  the  station,  and  is  about  350  feet  wide, 
broken  by  three  piers.  The  bed  is  of  gravel  and  permanent  The 
}>anks  are  high  and  not  liable  to  overflow.  The  current  is  medium 
at  low  water  and  swift  at  high  water;  the  least  observed  mean  velocity 
was  0.74  of  a  foot  per  second,  at  gage  height  3.31  feet.  The  depths 
are  small  at  low  water,  averaging  about  2  feet.  The  gage  is  read  twice 
daily  by  C.  C.  Harvey. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

JHscharge  meamrements  of  AroonU)ok  Hirer  at  Fort  Fodrfidd^  Me,,  in  190S  and  1904. 


Date. 


Hydrographer. 


1903. 

July  13 N.  C.  Grover 

8epteinl>er  10 do 

Octol)er  27 F.  P2.  Pressey . 

1904. 

May  3 '  F.  E.  Preesey 

May  10 do 

May  25 do 

May  25 do 


June  4 

Juno  14 

AugUHt  11.. 
October  25. 


.do 
.do 
.do 
.do 


Area  of 
section. 

Mean 
velocity. 

Squarr/erL 

Ft.per»ee. 

547 

1.44 

:m 

.74 

406 

.80 

4,690 

5.94 

3,050 

5.24 

2,180 

4.62 

2,100 

4.58 

1,220 

3.48 

1,030 

3.21 

428 

.97 

950 

2.66 

Oa^e 
leignt. 


hej 


FfeL 
3.70 
3.31 
3.96 

13.33 
10.02 
8.21 
8.a5 
5.75 
5.94 
3.44 
4.96 


Diiicharfe. 


Mean  daily  gage  height ^  in  feet ^  of  Aroostook  River  at  Fort  Fairfield,  Me,,  for  1904^ 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 



1 

2 

• 

1 

3 



4 

5 

«5.00 

6 i;:::;:: 

«>4.10 

7 

1 

8 

i 

9 

5.10 

1 

10 

11 

12 

<-5.20 

10.50 

1  May. 

I 

I  12.80 

I  13.60 

I  13.25 

1  12.55 

■  12.35 

I  12.75 

12.65 

11.90 

I  11.30 

i  10.70 

I  10.10 

I    9.90 

a  Ue  2.2  f oet  thiclt.        «» Ice  2.1  feel  thick ;  gai^c  he 


June. ' 


0.90 
6.50 
6. 15 
5.80 
6.15 
6.30 
6.65 
6.80 
6.70 
6.25 
5.tH) 
5.80 
iKht  to 


July. 

Aug. 

Sept 

5.50 

3.95 

3.50 

5.20 

3.85 

8.56 

5. 35 

3.80 

8.60 

5.65 

3.70 

3.96 

5.70 

3.70 

6.65 

5.60 

3.70 

6.06 

5.10 

3.60 

5.76 

4.80 

3.60 

6.30 

4.60 

3.60 

6.10 

4.36 

3.60 

4.85 

4.25 

3.60 

4.65 

4.05 

8.56 

4.40 

Seetmd'/eeL 
785 
270 
326 

27,900 

16,000 

10,100 

9,620 

4,250 

3,310 

415 

2,530 


Oct 

Nov. 

Dec. 

6.36 

4.90 

8.90 

6.96 

4.80 

4. 2D 

6.86 

4.70 

4.80 

6.46 

4.00 

4.80 

6.10 

4.65 

4.90 

5.86 

4.50 

4.10 

6.66 

4.60 

4.80 

6.50 

4.85 

4.85 

6.86 

4.80 

4.80 

6.30 

4.25 

4.80 

5.80 

4.20 

4.46 

6.40 

4.06 

4.55 

top  of  i 


Ifeet      <'Ice  1.7  feet  thick. 


BAmSOWB 
A5D  HOYT. 


] 
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Uean  daUy  gage  height ,  infeei,  of  Aroosiottk  Rirer  at  Fort  Fairfield^  J/e*.,  for  1904 — Con. 


D»3r. 


Jan. 


18.- 


Feb. 


a  4. 10 


15... 
W... 

n... 

IS... 
W... 


5.20 


» rf4.10 

21 


a |«4.90 

14 [ 


a  4. 80 


I 


<'6.00 


Mar. 


Apr. 


10.10 


rS-OO 


May. 


9.50 
8.95 
8.95 
8.85 
8.60 


7.80  : 


18.36 


June. 

July. 

5.70 

4.05 

5.40 

4.35 

5.15 

4.90 

4.96 

4.95 

4.80 

4.65 

4.65 

4.50 

4.45 

4.25 

4.45 

4.20 

4.30 

4.00 

4.15 

4.00 

4.00 
3.95  i 
4.10  I 
4.30  I 
5.96 
6.25 
5.75 
5.35 


3.90 
3.75 
3.70 
3.70 
3.75 
3.75 
3.75 
3.85 
3.90 


Aug. 

Sept. 

Oct. 

3.60 

4.35 

5.35 

3.65 

4.20 

5.15 

3.70 

4.20 

4.96 

3.80 

5.35 

5.10 

3.85 

6.10 

5.06 

3.80 

5.95 

4.95 

3.80 

5.85 

4.90 

3.85 

5.80 

4.85 

3.80 

5.80 

4.80 

3.90 

5.65 

4.80 

3.95 

5.45 

4.80 

3.90 

5.25 

4.95 

3.85 

5.20 

5.06 

3.  HO 

5.65 

5.00 

3.65 

5.80 

5.00 

3.55 

5.75 

6.10 

3.50 

5.56 

5.15 

8.50 

5.50 

5.05 

3.50 

5.00 

Nov.     Dec. 


4.00 
4.10 
4.30 
4.00 
3.95 
4.10 
3.75 
3.75 
3.96 
4.05 
4.10 
3.90 
3.90 
3.86 
3.90 
3.90 
4.20 
3.96 


4.35 
4.20 
4.20 
4.10 
h4.10 


/4.10 


94.J0 


'Ice  1.5  feet  thick. 
/Ice  .8  foot  thick. 
9  Ice  1.1  feet  thick. 


a  Ice  2  feet  thick;  gage  height  to  top  of  ice =5  feet. 
Moe  .2  foot  thick. 
<*  Ice  2.1  feet  thick. 

tflce  2.2  feet  thick;  gage  height  to  top  of  ice=6  feet. 
NoTK.— During  frozen  seaaon  gage  readings  are  to  mirface  of  water  in  hole  cut  in  ice.    Ice  floats 
nonnally  on  water  except  as  noted. 

KxUing  table  for  Aroostook  River  at  Fort  Fairfield,  Me,,  from  August  /,  J90S,  to 

December  SI,  1904. 


hdg^t 

Discharge. 

heigSft. 

Dlflcharge. 

Gage 
height. 

1/iwharge. 

Gage 
height. 

DiMoharge. 

F^ 

Seamd-feeL 

Feet. 

Seeond-feet. 

F^ei. 

Second'/eet. 

Fgft. 

Secondjeei. 

3.00 

48 

3.95 

1,022 

5.70 

4,005 

8.00 

9,500 

3.05 

79 

4.00 

1,087 

5.80 

4,215 

8.20 

10,100 

3.10 

112 

4.10 

1,220 

5.90 

4,425 

8.40 

10,  710 

3.15 

147 

4.20 

1,360 

6.00 

4,635 

8.60 

11,330 

3.20 

185 

4.30 

1,500 

6.10 

4,845 

8.80 

11,960 

3.25 

22e 

4.40 

1,645 

6.20 

5,060 

9.00 

12,600 

3.30 

270 

4.50 

1,795 

6.30 

5,275 

9.20 

13,240 

3.35 

317 

4.60 

1,950 

6.40 

5,495 

9.40 

13,900 

3.40 

368 

4.70 

2,110 

6.50 

5,715 

9.60 

14,560 

3.46 

422 

4.80 

2,275 

6.60 

5,940 

9.80 

15. 230 

3.50 

478 

4.90 

2,445 

6.70 

6,165 

10.00 

15,910 

3.55 

535 

5.00 

2,620 

6.80 

6,395 

.  10.50 

17,650 

3.60 

593 

5.10 

2,805 

6.90 

6,630 

11.00 

19,400 

3.65 

652 

5.20 

2,995 

7.00 

6,865 

11.50 

21,200 

3.70 

712 

5.30 

3,190 

7.20 

7,345 

12.00 

23,000 

3.75 

772 

5.40 

3,390 

7.40 

7,840 

12.50 

24,850 

3.80 

833 

5.50 

3,595 

7.60 

8,360 

13.00 

26,700 

3.85 

895 

5.60 

3,800 

7.80 

8,910 

13.50 

28,600 

3.90 

958 
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The  foregoing  table  is  applicable  only  for  open-channel  conditionB.  It  is  baaed 
upon  11  diH<;harge  measurements  made  during  1903  and  1904.  It  is  well  defined 
between  gage  heights  3.30  feet  and  13.30  feet.  The  table  has  been  extended  beyond 
the8e  limits.     Below  gage  height  3.3  feet  the  curve  is  very  uncertain. 

KMi mated  monthly  discharge  ofArooMook  Rit^er  at  Fort  Fairfield,  Me,,  for  190S  and  190^. 
[Drainage  area,  2,230  square  miles.] 


Month. 


1903. 

August 

September 

Octol)er 

Novemt)er 

December  1-14 


1904. 

May  1-17 

June 

July 

August 

September 

Otrtoljer 

Nove!nl)er 

I)e<'eml)er  1-17 


Discharge  in  Hecond-feet. 

Maximum. 

Minimum. 

Mean. 

1,290 

368 

641 

1,087 

226 

473 

422 

79 

217 

2,110 

270 

910 

1,645 

317 

1,100 

28,980 

11,3;^ 

19,920 

6,630 

1,022 

3,648 

4,005 

712 

1,825 

1,022 

478 

734 

4,845 

478 

2,985 

6,748 

2,275 

3,352 

2,445 

772 

1,348 

1,872 

958 

1,429 

Run  off. 


Second-feet 

iT  saui 

mile. 


per  sauare 
nile 


0.287 
.212 
.097 
.408 
.326 

8.93 
l.W 
.818 
.329 
1.34 
1.50 
.604 
.641 


Depth  in 
inchei 


0.331 
.236 
.112 
.465 
.170 

5.65 

1.83 
.943 
.379 

1.49. 

1.73 
.674 
.40^ 


ST.  CROIX  RIVER  DRAINAGE  BASIN. 

St.  Croix  River  is  formed  by  two  branches;  one,  known  as  the 
upper  St.  Croix  or  Chiputneticook  River,  is  the  outlet  of  Schoodic 
Lakes;  the  other,  Kennebasis  River,  is  the  outlet  of  the  western  lakes 
of  the  area,  known  as  Kennebasis  Lakes.  The  upper  St.  Croix,  with 
its  tributary  lakes,  forms  nearly  half  of  the  eastern  boundary  of  Maine, 
separating  that  State  from  New  Brunswick.  The  total  drainage  area 
of  the  main  stream  is  alx)ut  1,680  s<|uare  miles,  of  which  920  square 
miles  are  tributary  to  the  great  reservoir  systems  controlled  by  dams 
at  Vanceboro  and  Princeton.  The  length  of  the  stream  from  the 
headwaters  to  the  mouth  is  100  miles.  The  Inisin  is,  in  general,  lower 
than  that  of  any  of  the  larger  streams  of  the  State  flowing  into  the 
Atlantic,  its  headwaters  having  an  elevation  of  about  540  feet.  The 
fall  from  Chiputneticook  (the  lower  of  the  Schoodic  Lakes)  to  tide 
water,  a  distance  of  64  miles,  is,  however,  882  feet,  or  7  feet  to  the 
mile.  At  a  number  of  places  where  falls  and  rapids  oc<;ur  water  power 
has  been  or  can  easily  be  developed. 


AND  HOY 
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The  lake  surface  of  the  upper  St.  Croix  is  approximate!}'  50  square 
miles,  and  that  of  the  West  Branch  70  square  miles  in  area,  taking 
into  account  only  the  principal  lakes  and  ponds.  Indeed,  above 
Vance boro  and  Princeton,  each  branch  of  the  river  is  simply  a  succes- 
sion of  lakes  to  almost  the  extreme  headwaters.  Wells  estimated  the 
total  lake  surface  of  the  St.  Croix  as  not  less  than  150  square  miles, 
or  nearly  one-tenth  of  the  total  basin.  The  drainage  area  at  various 
points  on  the  river  is  given  in  the  following  table: 

Drainage  area  of  Si,  Croix  River. 

Main  river:  Sq-  mUea. 

Vanceboro  dam,  foot  of  the  Schowlic  Lakes 420 

Little  Falls 500 

Immediately  above  mouth  of  West  Branch 690 

Immediately  below  mouth  of  West  Branch 1, 360 

Spragues  Falls 1,390 

Calais,  lower  dam 1, 630 

Mouth  of  river,  eastern  border  of  town  of  Calais 1, 630 

West  Branch: 

Princeton  dam 500 

Confluence  with  main  river 670 

A  large  proportion  of  the  drainage  basin  is  still  covered  with  tim- 
ber, and  above  Vanceboro  and  Princeton  the  region  is  for  the  most 
part  wild  and  inaccessible.  The  greater  part  of  the  timber  land  in  this 
region  is  controlled  by  sawmill  owners  at  Calais  and  St.  Stephen. 
In  1898  the  amount  of  lumber  sawed  annually  had  decreased  from 
about  100  million  feet  to  25  million  feet,  and  since  then  the  number 
of  sawmills  has  been  greatly  reduced.  In  1901  the  lumber  sawed 
amounted  to  28  million  feet,  showing  that  the  rate  of  cutting  has 
remained  nearly  constant  during  the  last  few  years.  There  are  on 
this  stream  favorable  locations  for  paper  and  pulp  mills,  but  armnge- 
nients  would  have  to  be  made  with  the  sawmill  owners  in  order  to 
obtain  a  supply  of  timber. 

The  river  is  navigable  as  far  as  Calais,  except  during  two  months 
of  Uie  year,  when  it  is  frozen.  Calais  has  railroad  connection  with 
Bangor  directly  over  the  Washington  County  Railroad,  and,  b}^  wav 
of  Vanceboro,  over  the  Canadian  Pacific  and  the  Maine  Central  rail- 
roads. There  is  also  a  short  road  connecting  Princeton  with  Calais. 
Above  Princeton  the  transportation  facilities  are  poor. 

ST.    CROIX   RTVER  AT  SPRAOUKS  FALLS,    NEAR   BARING,    ME. 

This  station  was  established  December  4,  1902,  by  F.  E.  Pressey. 
The  drainage  area  at  this  point  is  1,390  square  miles.  A  standard 
chain  gage  is  attached  to  the  lower  guard  timber  of  the  Washington 
County  Railroad  bridge;  length  of  chain,  24.84  feet.  It  is  referred  to 
bench  marks  as  follows:  (1)  The  downstream  corner  of  bridge  seat  on 
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right  abutment;  elevation,  17.00  feet.  (2)  Copper  bolt  in  bowlder  on 
right  bank  about  2<M)  feet  downstream  from  the  bridge;  elevation, 
15.98  feet.     Elevations  refer  to  the  datum  of  the  gage. 

The  measurements  of  flow  are  made  from  a  car  suspended  on  a  steel 
cable  stretched  over  the  river  about  one-half  mile  above  the  bridfje. 
The  initial  point  for  soundings  is  60  feet  from  small  pine  tree  near 
anchorage  on  right  bank.  The  channel  is  straight  for  KX)  feet  above 
and  1,0(K)  feet  below  the  cable,  and  has  an  unbroken  width  of  about  2O0 
feet  at  ordinary  stages.  The  banks  are  high  and  rocky,  and  the  l»ed 
is  roc^ky  and  permanent.  The  observed  mean  velocity  at  the  ca,ble  has 
varied  }>etween  5.49  feet  per  second  at  gage  height  9.70  feet  and  1.29 
feet  per  second  at  gage  height  6.53  feet.  The  measurement  at  gage 
height  6.11  feet  was  made  from  the  bridge  to  which  the  gage  is 
attached;  mean  velocity,  1.41  feet  per  second.  The  gage  is  read  twice 
daily  bv  Simeon  Phinney,  section  foreman  on  the  Washington  County 
Railroad,  who  resides  in  Baring,  Me. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  II.  K.  Barrows,  district  hydrographer. 

Discharge  mecmuremeiUs  of  St.  Chwjr  River  at  Sj)ragnrit  FnJh,  ne<xr  Jktringy  Me.,  in  190S 

and  1904. 


Date. 


Hydrographor. 


1903. 

March  21 ,  R.  M.  Connor  . 

April  20 do 

April  2S do 

April  2^) do 

Mav  IS ' do 

May  19 do 

Soj)t<'mlHT  9  . . .    F.  K.  Pre88t\v. . 

Si^ptenilxT  9  " . . ' do 

OctolxT  1 N.  C.  Grover  . 


1904. 

April  27 F.  K.  Pressey . 

Auj^uat  23 '» I do 


Area  of 
nection. 


Sqttare/fft. 
1,070 
984 
751 
778 
628 
658 
609 
609 
418 

990 
570 


I 


Mean 
velocity. 


Ft.  per  »ee. 
5.50 
5.15 
3.59 
3.84 
2.30 
2.34 
1.29 
1.31 
1.41 

4.89 
2.39 


height. 


9.70 
9.30 
8.30 
8.40 
7.20 
7.30 
6.53 
6.55 
6.11 

9.27 
7.10 


6,880 
5,0fi0 
2,700 
2,99C 
1,45( 

7 

6 

4,^ 
1,-^ 


"Mario  lit  bridge. 


YT, 


.] 
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iaily  gage  height^  in  feet,  of  St.  Croix  River  at  Spragtms  FalU,  near  Baring,  Me., 

fw  1904. 


a  Ice  0.85  foot  thick. 

6  River  clear  of  ice. 

c  Ice  1  foot  thick. 

rflccl.1  feet  thick. 

e  Ice  1.25  feet  thick. 

/Thaw;  water  running  on  top  of  ice. 

g  Water  and  ice  seme  height;  ice  0.4  foot  thick;  river  froxe  nbout  Jnii. 

L— During  frozen  seaiion  gage  readings  are  to  surface  of  water  in  liole  cut  in 


19. 
ice. 


ly. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 
6.9 

Oct. 

Nov. 

Dec. 

S.0 

a8.0 

8.2 

*8.0 

8.4 

8.1 

8.0 

7.4 

7.3 

6.8 

8.0 

8.0 

8.3 

8.0 

11.0 

8.4 

8.1 

7.9 

6.9 

7.2 

6.8 

8.1 

8.0 

8.2 

10.9 

8.3 

7.7 

6.9 

7.3 

7.0 

6.8 



8.8 

8.0 

8.2 

8.1 

10.0 

8.3 

8.0 

7.6 

7.2 

7.0 

8.3 

8.0 

8.2 

8.1 

10.0 

8.0 

7.5 

7.0 

7.1 

6.9 

6.9 

8.3 

8.0 

8.3 

9.8 

8.4 

7.9 

7.5 

7.0 

7.0 

7.2 

8.3 

8.2 

8.6 

9.7 

8.4 

7.8 

7.0 

6.9 

6.9 

7.3 

8.3 

7.8 

<»8.5 

8.8 

8.4 

8.3 

7.3 

6.9 

6.9 

6.9 

7.4 

7.8 

7.7 

7.7 

d7.7 

8.5 
8.5 
8.5 
8.5 

9.4 

12.4 
12.4 

8.5 
8.6 
8.7 
10.1 

8.4 
8.4 
8.4 

8.3 

8.5 
8.6 

7.2 
7.2 
7.2 
7.2 

6.8 
6.8 

6.7 

6.7 
6.7 
6.7 

6.9 
6.9 
6.8 
6.8 

7.4 

7.4 

8.0 

7.9 

8.0 

7.7 

12.0 

11.7 

8.1 

8.8 

7.2 

6.7 

6.7 

7.9 

8.0 

8.6 

11.4 

11.9 

8.1 

8.8 



6.7 

7.0 

6.8 

7.9 

8.0 

7.8 

8.6 

10.9 

7.9 

8.9 

7.2 

7.0 

7.1 

6.8 

7.7 

8.0 

7.8 

8.6 

10.5 

11.2 

7.9 

8.9 

7.1 

7.1 

6.8 

7.5 

7.9 

7.8 

8.6 

10.5 

7.9 

7.1 

7.1 

7.0 

6.7 

7.5 

7.8 

.7.8 

8.6 

9.4 

10.5 

7.9 

8.6 

7.1 

7.0 

6.6 

7.7 

7.8 

8.6 

9.4 

10.4 

8.6 

7.1 

7.0 

7.0 

6.6 

7.2 

7.7 

7.8 

9.6 

10.2 

7.8 

8.6 

7.1 

6.9 

7.0 

7.0 

7.K 



8.5 

9.4 

10. 1 

7.8 

8.6 

6.8 

6.9 

6.7 

6.7 

7.9 

/8.0 

8.6 

9.4 

8.2 

8.6 

7.2 

6.8 

6.9 

6.8 

7.0 

7.9 

8.0 

8.4 

9.4 

9.9 

8.2 

8.6 

7.2 

6.8 

6.8 

7.0 

8.0 
8.1 

8.4 
8.4 

9.3 

9.8 
9.8 

8.2 
8.2 

8.6 

7.1 
7.1 

6.8 

7.8 
7.7 

6.9 
7.0 

7.0 

8.0 

8.0 

9  8.0 

8.0 

8.1 

8.4 
8.4 
8.4 

9.3 
9.3 
9.3 

9.6 
9.6 
9.5 

8.1 
8.1 

8.6 

8.7 
8.7 

7.1 
7.1 

7.1 
7.1 
7.0 

7.5 
7.4 
7.4 

7.1 
7.0 

6.9 

6.9 

6.9 

8.0 
8.0 

8.1 

8.0 
8.0 
8.0 

9.3 
9.4 

8.9 

8.1 
8.1 

8.7 
8.7 

7.0 
6.9 
6.9 

7.0 
7.0 

7.4 
7.3 

6.9 
6.8 

6.8 

6.8 

6.8 
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Rating  table  ftrr  St.  (}roix  Hirer  at  Sprague^  Falh,  near  Raring^  3/«.,  from  DecemfjerJ^, 

1902,  to  December  SI,  1904. 


hel^t. 

DiHcharge. 

1 

Gage 
height. 

DiRcharge. 

height. 

IMncharge. 

Gage 
height. 

DlKhaige. 

Feet. 

1 
Second/eet.  1 

Feet. 

Second/eet. 

J->et. 

.Sceond/eet.  \ 

Fbei. 

5.9 

525 

7.1 

1,3;^ 

8.3 

2,775 

9.5 

5,4o0 

6.0 

655    j 

7.2 

1,440 

8.4 

2,920     ' 

9.6 

5,750 

6.1 

585 

7.3 

1,550 

8.5 

3,075     ' 

9.7 

6,055 

6.2 

620 

7.4 

1,660 

8.6 

3,245     1 

9.8 

6,360 

6.8 

660 

7.5 

1,775 

8.7 

3,430 

10.0 

6,970 

6.4 

710 

7.6 

1,890 

8.8 

3,635 

10.2 

7,580 

6.5 

770    i 

7,7 

2,010 

8.9 

3,855 

10.4 

8,190 

6.6 

840 

7.8 

2,i;^ 

9.0 

4,090 

10.6 

8,800 

6.7 

925 

7.9 

2, 255 

9.1 

4,340 

10.8 

9,410 

.6.8 

1,020 

8.0 

2,:«o 

1      9.2 

4,605    1 

11.0 

10,020 

6.9 

1,120    ! 

8.1 

2,510 

9.3 

4,880 

11.5 

11,545 

7.0 

1,225     1 

8.2 

2,640 

9.4 

5,160 

■ 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
11  discharge  measurements  made  durins:  1903  and  1904.  It  is  well  defined  between 
gage  heights  6.10  feet  and  9.50  feet.  The  table  has  been  extended  beyond  these 
limits.  Above  gage  height  9.60  the  rating  curve  is  a  tangent,  the  difference  being 
305  per  tenth. 

Estimated  monthly  discharge  of  St.  Croix  River  at  Sprtigties  FallSf  near  Baring^  Me.,  for 

1904.'K 

[Drainage  area,  l,3fX)  Kqiiare  mileH.] 


DiNcharKo  in  »econd-feet. 


Run-off. 


M(mth. 


April 

May 

June 

July 

August 

»*^pteml)er . 
October  . . . 
November . 
December  . 


Maximum. 

Minimum. 

14,2iK) 

2,380 

12,760 

3, 075 

2,920 

2,130 

3, 855 

2,i;w 

2,:i80 

1,120 

1,330 

925 

2, 130 

925 

1,550 

S40 

2,  255 

925 

Mean. 


Second-feet 

per  mnare 

mile. 


6,027  I 
7,026  I 
2,605  I 
3,089 
1,495 
1,140 
1,368 
1,  102 
1,418 


4.34 
5.05 
1.87 
2.22 
1.08 
.820 
.984 
.793 
1.02 


Depth  in 
inches. 


4.84 
5.82 
2.09 
2.56 
1.24 

.915 
1.13 

.885 
1.18 


a  Sunday  diNchargeK  int€rp<)late<i. 
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MACniAS  RIVISR  DRAINAGE  1JA8IN. 

^fachias  may  be  taken  as  fairly  representative  of  several  of  the 
streams  of  Maine  which  empty  their  waters  directly  into  the 
md  which  are  comnionl}'  referred  to  as  "coastal  rivers."  Its 
linage  basin  is  495  square  miles,  nearly  all  of  which  lies  in 
gton  County,  Me.  Its  extreme  headwaters  lie  at  an  elevation 
ly  500  feet,  and  are  not  more  than  50  miles  from  tide  water, 
isted  20  lakes  in  this  basin,  aggre^ting  29.5  square  miles  in 
water  surface.  Without  impoi*tant  exception  these  lie,  how- 
the  extreme  headwaters.  Dams  are  maintained  at  several  of 
et«  of  the  lakes,  and  the  stored  water  is  used  for  log  driving, 
nderlying  rock  is  usually  granite.  Probably  70  to  80  per  cent 
iisiB  is  still  in  forest. 

MACHIAS   RIVER   NEAR   WHITNEYVILLE,  ME. 

^ging  station  was  established  October  17,  1903,  by  F.  E. 
,  at  the  bridge  of  the  Washington  County  Railroad,  near 
rville.  The  drainage  area  at  this  point  is  465  square  miles, 
ard  chain  gage  is  attached  to  the  guard  timber  on  the  down- 
jide  of  the  bridge;  length  of  chain,  25.34  feet.  It  is  referred 
olio  wing-described  bench  marks:  (1)  Copper  bolt  in  outcrop- 
Ige  on  upstream  side  of  railroad  track  and  170  feet  from  the 
left  abutment;  elevation,  20.12  feet.  (2)  Downstream  outer 
of  bridge  seat  of  right  abutment;  elevation,  18.05  feet.  (3) 
point  on  floor  beam  of  bridge  at  zero  end  of  gage;  elevation, 
et.  Elevations  refer  to  datum  of  the  gage.  The  initial  point 
idings  is  on  the  left  bank  at  the  lower  end  of  the  inclined  end 
the  downstream  truss.  The  velocity  is  small  at  low  water, 
leasurements  may  be  made  by  wading  at  a  point  200  feet  above 
Ige  at  low  stages  of  the  river.  The  water  is  confined  to  one 
at  the  bridge  at  all  stages;  the  width  is  about  130  feet, 
rt  distance  above  the  station  is  a  dam  which  stores  water  for 
he  mills  in  Machias.  The  gates  in  this  dam  are  opened  and 
ich  day  during  low  stages  of  the  river.  As  a  result  the  river 
?s  a-s  much  as  0.5  of  a  foot  on  the  gage.  The  bed  is  sand}-,  but 
tnt.  The  gage  is  read  twice  daily  b}^  George  McKenzie,  a 
>f  Whitney ville. 

^serrations  at  this  station  during  1904  have  been  made  under 
ttion  of  H.  K.  Barrows,  district  hydrographer. 
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DiAt'hanj*'  meusun'meuU  of  Marhum  Hirer  itetir  WhitneyviiUf  Me,,  in  190S  and  1904- 
Date. 


1903. 
Oct()lH?r  17 


1904. 

April  26 

April  28 

May  17 

May  20 

May  20 

May  21 

August  22... 
AugUHt24... 
November  7 


I 


Uydrogmphcr. 


F.  E.  Prefisey . 

F.  E.  Preesey . 

do 

....do 

....do 

do 

do 

do 

do 

do 


Am  of 
section. 


Square  feet 
647 


1,030 

1,230 

1,250 

1,360 

1,360 

1,320 

860 

730 

580 


Mean 
velocity. 

bSSft. 

FL  per  wee. 

PM, 

0.34 

6.63 

1.92 

9.67 

2.42 

11.19 

2.94 

11.64 

3.16 

12.41 

3.07 

12.38 

2.88 

12.07 

1.28 

8.54 

.74 

7.51 

.56 

6.40 

Stani-M 

95 


1,9 
2,9 
3,6 

4,1 
3,! 
1,1 


.V«in  (Im/y  gnge  height,  in  feet,  of  Machia*  River  near  WhitneyvUle,  Me.,  for  1904. 


Day. 

Jan.a 

1  . 

7.8 
7.2 
7.2 
7.1 
7.2 
rf7.2 
7.2 
7.2 

•1 

3      

4 

6 

6 

7 

X.. 

Feh.«»   Mar.a 


9. 
10. 
11. 
12. 
13. 
14. 
1ft. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
2ft. 
26. 
27. 
28. 
29. 
30. 
31. 


7.2 
7.2 
7.2 
7.8 
7.8 
7.6 
7.7 
7.7 
7.7 
7.6 
7.6 
7.6 
7.6 
7.6 
7.6 
7.  ft 
7.  ft 
7.  ft 
7.6 
7.  ft 
7.7 
7.7 
7.8 


hi. 

7. 

7. 

7. 

7. 

7. 

8. 
I  7. 
I    '7. 

7. 


1 


7.8 
7.8 
<-8.0 
8.8 
9.4 
9.6 
9.8 
10.4 
12.2 
11.8 
11.0 
10.  ft 
10.4 
9.6 
9.2 
9.0 
8.7 
8.2 
8.0 
8.0 
8.2 

8.1  ! 
8.3 
8.8  ' 

9.2  ' 
9.7  . 

11.0  ; 

11.0  : 

10.4  I 
9.7  ' 
9.3' 


Apr. 


9.3 
9.4 
9.9 
9.6 
9.4 
9.6 
10.0 
10.4 
11.4 
12.8 
14.0 
13.3 
1-2.8 
12.4 
11.6 
10.6 
10.1 
9.8 
9.7 
9.8 
9.  ft 
^9.2 
9.2 
9.3 
9.3 
9.6 
10.6 
11.2 
11.4 
12.4 


May. 

12.4 

11.9 

11.2 

10.1 

9.2 

8.8 

8.3 

8.2 

7.9 

9.2 

10.9 

13.9 

16.6 

14.0 

11.4 

10.6 

11.9 

12.9 

13.0 

12.4 

12.0 

11.7 

11.4 

10.6 

9.0 

9.4 

9.2 

9.6 

9.8 

9.9 

9.9 


lune. 

July. 
7.6 

Aug. 

Sept. 

Oc-t. 
7.9 

Nov. 

De 

10.0 

6.0 

6.0 

^,1 

10.0 

7.6 

5.7 

6.8 

8.1 

6.2 

10.0 

7.8 

6.4 

6.0 

7.6 

6.0 

10.0 

7.8 

6.3 

6.8 

7.2 

6.4 

10.0 

7.2 

6.4 

6.2 

7.0 

6.5 

9.4 

7.0 

6.4 

6.8 

6.8 

6.4 

9.7 

6.9 

6.6 

6.6 

6.8 

6.6 

10.3 

6.9 

6.0 

6.7 

6.8 

6.4 

9.6 

6.8 

6.9 

6.6 

6.9 

6.0 

8.8 

7.6 

6.2 

6.8 

6.8 

6.2 

8.2 

7.8 

5.4 

5.0 

6.6 

6.4       I 

8.1 

6.8 

6.7 

6.0 

6.1 

6.2       I 

7.9 

7.0 

5.8 

6.6 

6.8 

6.6       ( 

7.6 

7.2 

6.9 

6.2 

7.6 

7.0     /. 

7.6 

7.2 

6.1 

7.9 

7.0 

7.4  1     ( 

7.  ft 

7.0 

6.0 

10.8 

7.1 

7.4;          • 

7.4 

7.4 

6.8 

9.4 

7.0 

6.6 

ti 

7.2 

7.2 

6.2 

8.2 

6.6 

7.0 

7.4 

6.3 

6.2 

7.5 

6.4 

6.4 

7.2 

6.3 

5.7 

6.9 

6.1 

6.4 

i{ 

7.2 

6.3 

8.1 

6.7 

6.4 

6.4 

7.2 

6.0 

8.6 

6.6 

8.0 

6.4 

»( 

7.2 

ft.  9 

8.0 

6.6 

9.8 

6.7 

7.2 

6.6 

7.6 

6.4 

8.5 

6.8 

7.2 

6.6 

7.0 

7.2 

7.6 

7.8 

7.3 

6.2 

6.2 

8.0 

7.2 

7.4 

7.2 

6.2 

5.2 

7.8 

7.2 

7.0 

7.0 

6.0 

5.8 

7.0 

7.0 

6.6 

6.8 

ft.  8 

ft.  8 

7.0 

6.8 

6.2 

6.S 

ft.  7 

6.2 

7.1 

6.8 

6.8 

6.0 

6.2 

6.6 

n 

n  Ice  January  1  to  March  21  ami  Dect^mber  9-31. 
No  Of^iiinate. 

6Irc  1.3ft  feci  thick. 

flee  1. 2ft  feet  thick. 

'' Ice  0.6ft  f<K>t  thick. 

'Ice  1ft  feet  thick. 

/(iuge  reading  tuHurfaee  of  ice»6.3:  ice  0.7 foot 
thick. 

(/Gage  reading  in  toKurface  <>f  lee:  ice  0.8  foot 
thick. 

NoTK.— UnleuH  otherwine  noted,  ga^e  heigh tif  during  fror.en  K'HK>n  are  to  8urface  of  water  in 
cut  in  ice. 


*  Ice  1.6ft  feet  thick. 

'  Ice  0.8  foot  thick. 

S  River  clear  of  ice. 

A  Gage  reading  is  to  surface  of  ice;  ice  1.0  I 
thick. 

/Ice  1.4  feet  thick. 

mGage  rtMiding  \i^  to  Hurface  of  ice:  ice  1.1 
thick. 


B.\RR(IWH 
AND  HOYT. 


] 
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^      Ratiiuj  taUe  for  Machias  River  near  WkUneyvUle,  Me,^  from  (Jctoher  J7, 190S,  to  Ikcem- 

her  SI,  1904, 


i 

Discharge. 
Secfmdrfeti. 

1 

:     Gage 
height 

Discharge. 

heSht. 

Discharge. 

'     Gage 
,    height. 

Discharge. 

1 
fix*. 

Feet. 

Second-feeL 

Fiel. 

Secondr/eei. 

!      JFM 

Second-feet. 

6.6 

258 

7.4 

500 

8.4 

1,000 

10.0 

2,130 

,     ^-7 

283     , 

7.5 

542 

8.6 

1,120 

10.5 

2,545 

6.8 

309     1 

7.6 

587 

8.8 

1,250 

11.0 

2,980 

6.9 

336 

7.7 

634 

9.0 

1,380 

11.5 

3,430 

1     '0 

365 

7.8 

682 

9.2 

1,520 

12.0 

3,900 

7.1 

395    ' 

7.9 

730 

9.4 

1,660 

12.5 

4,375 

7.2 

427 

8.0 

780 

9.6 

1,810 

13.0 

4,860 

7.3 

462 

8.2 

890 

9.8 

1,970 

The  al)ove  table  is  applicable  only  for  open-channel  conditions.  It  i8  based  upon 
11  dischar^  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  7.5  feet  and  12.5  feet.  The  table  has  been  extended  beyond  these 
limits,  and  is  very  uncertain  below  7  feet 

Mmated  monthly  discharge  of  Mnchias  River  near  WhitneyvHUf  Me.,  for  190S  and  1904. 
[Drainage  ar^,  465  square  miles.] 


Month. 


1903. 

Octol)er  18-31 

November 

December 

1904. 

March  22-31 

April 

May 

Jane 

July 

AugiiBt 

^pteniber 

(k'tober 

NovemlH*r 

December  1-8 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


1,060 
1,185 
1,217 

2,980 

5,860 

7,570 

2,375 

682 

1,120 

2,800 

1,590 

500 

213 


Minimum. 


258  ' 
336  ' 
445 

8:^5  I 

1,520  , 

730 

:i09 

104  I 

54 

41 

159 

144 

71 


Mean. 


562 
652 
703 

1,834 
2,681 
2,979 
989 
334 
216 
438 
448  i 

2a5  I 

142 


Second-feet 

per  square 

mile. 


Depth  in 
Inches. 


1.21 
1.40 
1.51 

3.94 
5.77 
6.41 
2.13 
.718 
.465 
.942 
.963 
.570 
.3a5 


.6;^ 
1.56 
1.74 

1.47 
6.44 
7.39 
2.;^ 

.828 

.5:^6 
i.a5 
1.11 

.6:^6 

.091 


IHB  124—05 3 
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PENOBSCOT  RIVER  DRAINAGE  BASIN. 

This  basin,  which  has  a  total  area  of  about  8,500  square  miles, 
wholly  in  Maine.     It  extends  from  the  Atlantic  Ocean  on  the  souti 
the  basin  of  the  St.  John  on  the  north,  a  distance  of  160  miles; 
from  the  New  Brunswick  boundary  on  the  east  to  the  Quebec  bound 
on  the  west,  a  distance  of  116  miles.     The  general  elevation  of 
basin  is  lower  than  that  of  the  drainage  basins  to  the  west.     The  h( 
waters  of  the  main  river  lie  in  the  mountainous  region  on  the  bound 
of  Quebec  at  an  elevation  of  nearly  2,000  feet.     The  slopes  of 
upper  tributaries  are  generally  steep.     Chesuncook  Lake  lies  near 
center  of  the  basin  at  an  elevation  of  930  feet.     From  this  poin 
tidewater,  the  distance  along  the  river  is  about  121  miles,  indicai 
an  average  slope  of  7.7  feet  to  the  mile.     This  is  concentrated  at  in 
vals  by  ledges  where  water  power  has  been  or  may  be  developed, 
water  from  some  800  square*  miles  of  the  basin  is  discharged  into 
main  river  below  its  lowest  available  water  power  at  Bangor. 

Taken  as  a  whole,  the  basin  is  rather  uniform  in  its  topogra] 
features.  Hills  and  low  mountains  stretch  from  near  the  sea  to  a) 
Bangor;  farther  north  is  an  undulating  plain,  while  to  the  west 
surface  becomes  more  broken  and  is  greatly  diversified  by  h 
detached  peaks,  lakes,  ponds,  and  swamps.  At  the  south  the  b 
merges  into  that  of  the  Kennebec,  arid  at  the  north  into  that  of 
Alleguash,  terminating  on  the  northwest,  at  the  boundaries  of 
State,  in  a  region  of  highland  intermingled  with  swamps  and  lago< 
The  whole  northern  basin  of  the  main  river  and  its  tributaries  i 
forest.  Original  growth  covers  a  large  portion  of  this  area,  an( 
general,  wherever  cuttings  have  been  made,  a  dense  second  gro 
has  sprung  up.  Extensive  areas  in  the  southern  basin  have  ) 
cleared  and  converted  into  farms.  Probably  70  to  80  per  cent  of 
whole  basin  above  Bangor  is  in  forest.  Throughout  the  upper  per 
of  the  basin  slate  is  the  principal  outcropping  rock,  being  8ucce( 
to  the  east  and  south  by  schists,  gneiss,  and  gmnite.  The  soil  is  ma 
clay,  gi'avel,  and  loam. 

The  drainage  area  of  the  river  and  its  chief  tributaries  are  give 
the  following  table. 
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Drainage  areoM  of  Penobscot  River  and  principal  tributaries, « 


EUTer. 


Locality. 


Drainage 
area. 


gomoc 

h  of  Penobscot 


m  ... 


ike  outlet*?: 

em    outlet  at 
tion  with. 


t^rn  outlet . 
ike  an»a. . . 


Opposite  northwest  extremity  of  Mooeehead 
Lake,  township  of  Seboomook,  immedi- 
ately below  mouth  of  Nulhedus  Creek. 

Entrance  into  Chesuncook  Lake 

Outlet  of  Chesuncook  I^Ake 

Millinocket,  outlet  of  Twin  Lakes 


Immediately  below  mouth  of  East  Branch  of 
Penobscot. « 

Immediately    below  mouth  of    Mattawam- 
keag.  <i 

West  Enfiehl,  immediately  Iwlow  mouth  of 
Piscataquis. « 

Sunk  Haze  Rips" 

Old  Town,  above  mouth  of  Pushaw  River «  .. 

Bangor,  above  mouth  of  Kenduskeag  River". 

Mouth  « 

Entrance  into  Chesuncook  Lake 

Grindstone  « 

Mouth  " 

Immediately  below  outlet  of  Baskahegan  Lake. 

Mouth 

Low's  bridge 

Dover 

Mouth 

do 

do 

Enfield  iK)Ht-office 


Philliiw  I^ke  . 


Ka8t  llolden . 


Square  mUoB. 
510 


850 
1,450 
1,880 
3,260 

4,940 

6,630 

7,260 
7,340 
7,720 
8,550 

230 
1,130 
1,160 

190 
1,510 

280 

330 
1,500 

400 
37 
26 

11.5 

12.  8 
1.4 


('hanil)erlaiii  Lttkc  basin  (270.MquHre  iiiilcxj.    Set*  description  of  St.  Joiin  River  dminHKc 
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The  United  States  Geological  Survey  now  maintains  gaging  stations 
at  the  following  places  in  the  Penobscot  basin:  On  the  Penobscot  at 
West  Enfield;  East  Branch  of  the  Penobscot  at  Grindstone;  Matta- 
wamkeag  at  Mattawamkeag;  Piscataquis  near  Foxcroft;  Cold  Stream 
at  Enfield;  Phillips  Lake  and  its  outlets  in  Holden  and  Dedham. 

The  discharge  of  the  Penobscot  is  also  obtained  at  Millinocket  from 
data  furnished  by  private  parties. 

PENOBSCOT   RIVER  AT  MILLINOCKET,  ME. 

The  discharge  of  Penobscot  River  at  Millinocket  hps  been  com 
puted  and  the  data  furnished  b}'  H.  S.  Ferguson,  engineer  for  th 
Great  Northern  Paper  Company.  These  results  were  obtained  b 
considering  the  flow  through  the  wheels,  the  flow  over  the  dam,  ar 
such  quantities  of  water  as  are  used  from  time  to  time  b}'  the  Ic 
sluice,  filters,  etc.  The  wheels  were  rated  at  Holyoke,  Mass.,  befo 
being  placed  in  |K)sition.  As  the  head  under  which  they  work,  ave 
aging  about  110  feet,  is  nmch  greater  than  the  head  under  which  th( 
were  tested,  numerous  tube  float  measurements  of  flow  in  the  can 
leading  to  the  mill  have  been  made  by  Mr.  Ferguson,  in  order 
determine  just  how  much  water  the  mill  used  under  different  cow 
tions  of  gate  openings.  In  addition  to  this,  during  1904  a  series 
current-meter  measurements  were  made  by  the  United  States  Geoloj 
cal  Survey  to  check  results  as  obtained  by  the  floats,  and  to  enable 
suitiible  coefficient  to  be  obtained  for  use  with  the  float  measureniem 
It  is  believed  by  means  of  these  various  checks  upon  the  measureraor 
that  a  very  good  estimate  has  been  made  for  the  flow  through  t 
wheels.  The  dam,  known  as  Quakish  I^jike  dam,  is  of  concrete,  rt*.* 
ing  on  rock,  and  does  not  leak.  The  flow  over  it  was  computed  1 
use  of  the  formula,  Q—r  h  H|,  in  which  c  is  a  variable  coefticie 
obtained  (1)  from  the  results  of  weir  measurements  made  by  Mr.  Fc 
guson  on  10- foot  |>ortion  of  the  dam,  and  (2)  from  a  study  of  t 
results  of  experiments  made  h\  (ieorge  W.  Rafter  at  the  Com' 
testing  flume. 

When  the  flow  of  the  river  is  less  than  1^,500  second-feet  all  of  t 
water  is  generally  used  through  the  mill;  at  higher  stages  thee  xces.^ 
waited  over  the  dam.  The  flow  over  the  Hash!>oards,  which  are  uj? 
whenever  p()ssi!)le,  is  computed  !)y  use  of  the  formula  Q=3.33  h  \ 
The  an»a  of  the  drainage*  })asin  at  Millinock(»tt  is  1,880  square  mil 
Several  (huns,  which  have  !)een  constructed  at  pointsS  in  the  basin  alx 
this  point,  store  water  on  u  surface  of  practically  80  square  mil 
This  wat(M'  is  used  for  log  driving  and  for  manufacturing  purpos 
Quakish  Lake  dam  is  at  elevation  45^). 8  feet  above  mean  sea  level, 
determined  by  the  Peno})scot  River  survey  of  1904. 
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Mean  daily  discharge^  in  aecoftid-feet,  of  Penobacot  River  at  AfUlinockety  Me. ,  for  1904. 


Day. 


Jan.      Feb. 


237 
141 
159 
417 
406 
421 


413 
360 
410 
401 
409 


436 

200 

392 

436 

398 

415 

386 

448 

430 

423 

393 

438 

345 

430 

244 

198 

362 

411 

438 

4.13 

216 

434 

370 

434 

332 

433 

205 

403 

428 

188 

414 

200 

297 

200 

149 

275 

450 

426 

4n; 

415 

431 

404 

214 

189 

Mar. 

Apr. 

May. 

408 

315 

(") 

407 

284 

2,266 

416 

560 

2,294 

389 

338 

2,150 

414 

221 

2,297 

109 

582 

2,332 

868 

1,013 

2,326 

404 

681 

2,116 

392 

702 

(«) 

S97 

436 

2,235 

891 

639 

2,30<> 

492 

1,019 

2,332 

467 

996 

2,815 

737 

1,087 

2.384 

724 

973 

5,100 

828 

859 

5,010 

799 

1,095  10,255 

4:i 

1,056  11,314 

793 

1,094  11.682 

488 

1,112 

11.673 

June. 


238 
249  i 
150 


788 
814 
462 
470 
453 
818 
615 
823 
408 
444 
420 


1.108 
1,473 
1,457 
1,072 
1,473 
1.463 
1.469 
1,807 
1,802 
1,805 


10,671 
7,043 
7,324 
9,276 
8,645 
5,266 
4.737 
3,710 
3,831 
5,142 
5.448 


4,705 
4,566 
4,247 
4,151 
4,844 
4,746 
5,345 
4,900 
4,353 
4,353 
4,209 
4,197 
4,730 
3.848 
3,193 
2,433 
2,415 
2,417 
2.277 
2,418 
2,434 
2,454 
2,433 
2,424 
3,125 
5.028 
4,757 
4,171 
3,106 
2,488 


July. 


4,088 
4,894 
4,490 
4,520 
4,247 
4,309 
4.330 
2.448 
4,535 
2,081 
3,386 
3,076 
3.068 
2.219 
2,010 
2,007 
3,093 
2,031 
2,392 
2,906 
4.097 
2,420 
2,037 
3,658 
2,005 
2,019 
3,663 

(«) 

(«) 
3,703 

2,oa5 


Aujf. 


2,366 
4,977 
4,988 
4,982 
4,958 
2,424 
2,077 
2,308 
4,913 
4.986 
4,936 
4.939 
4,924 
4,659 
4,789 
4,937 
4,959 
4,921 
2,347 
2.014 
2,027 
2,178 
2,008 
2,378 
2,017 
2,002 
2,000 
2,312 
2,022 
2,035 
2,119 


Sept. 

2,027 
2,389 
2,020 
2.653 
2,420 
2,014 
2,018 
2,026 
1,9% 
2,024 
2,390 
2,331 
2,041 
2,400 
2,019 
2,023 

(") 
2,162 
2,339 
2,025 
2,018 
2,327 

(") 

(«) 
2,212 
2.005 
2,002 
2.023 
2,003 
2,010 


Oct. 


8,005 

(«) 
2,186 

(°) 
2,298 
2,026 
2,313 
2,363 
2,350 
2,437 
2,077 
2,062 
2,341 
2,048 
2,005 
2,311 
2,015 
2,026 
2,423 
I  2,042 
2. 059 
2.049 
2,015 
2,310 
2,403 
2,055 
2,067 
2,077 
2,027 
(«) 
(") 


Nov.     Dee. 


2,255 

2,261 

2,251 

2,326 

2,336 

2,298 

2,271 

2,347 

2.367 

I  2,331 

I  2.318 

I  2,355 

I  2,394 

2,310 

(") 

(«) 

(") 

(") 

(") 

(«) 

2,293 

2,291 

2,289 

2.255 

(«) 

(") 

2,555 

2.302 

2.003 

2,010 


1 


2,261 
2.292 
2.204 
2.285 
2.  '2^ 
2,002 
2.359 
2,366 
(«) 
(«) 
(«») 
(«) 
(«) 
2,200 
2,000 
2. 250 

2.oa5 

2. 010 
(") 
(") 
(") 
I") 
2,003 
2,000 
2,549 
2,003 
2,012 
(«) 
2,287 
2,002 


a  Owing  to  incompletenem  of  records  discharge  can  not  be  computed. 
PENOBSCOT   RIVER  AT  WEST  ENFIELD,  ME. 

This  station  was  established  by  N.  C.  Grover  on  November  5,  1901, 
and  in  previous  reports  has  been  designated  as  being  at  Montague,  Me. 
In  19()4  the  name  of  this  village  was  changed  to  West  Enfield.  It  is 
located  at  the  steel  highway  bridge,  about  1,000  feet  below  the  mouth 
of  Piscataquis  River.  The  drainage  area  at  this  point  is  6,030  square 
miles,  including  the  area  of  the  drainage  basin  of  Chamberlain  Lake 
(!^70  square  miles),  which  flows  into  the  Penob.scot  part  of  the  year 
only.«  The  measurements  are  made  from  the  bridge.  A  standard 
chain  gage  is  fastened  to  the  steel  webbing  on  the  upstream  side  of  the 
bridge;  length  of  chain,  34.49  feet.  It  is  referred  to  bench  marks  as 
follows:  (1)  The  top  of  the  northwest  corner  of  first  course  l)el()w 
bridge  seat,  easterly  abutment;  elevation,  25.78  feet.  (2)  Copper  holt 
in  outcropping  ledge  under  bridge,  near  east  abutment;  elevation, 
0.71  feet.     (3)  Marked  point  on  bottom  chord  of  bridge,  under  gage; 


a  See  description  of  St.  John  River  drainage  biujin. 
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elevAtloii,  29.52  feet.  lAH  elevations  are  alK)ve  gage  datum  aiid  ^ 
(latum  is  at  an  elevation  of  125.88  feet  above  mean  sea  level,  as  dc 
mined  by  the  Penobscot  River  survey  of  190-4.  The  initial  point 
soundings  is  on  the  easterly  abutment,  at  the  extreme  end  of  theincl 
end  post  on  downstream  side  of  bridge.  The  channel  is  straight 
1,000  feet  above  and  3,000  feet  below  the  station,  is  about  870 
wide,  and  is  broken  by  four  piers.  The  banks  are  high  and  ro 
and  the  bed  permanent  and  rocky,  with  some  gravel.  The  obse: 
mean  velocity  has  varied  from  5.05  feet  per  second  at  gage  he 
12.90  to  1.08  feet  per  second  at  gage  height  1.54 .  Water  power  is 
on  both  the  Penobscot  and  Piscataquis  rivers  within  a  mile  above 
station.  Fluctuations  at  the  gage  of  0.2  or  0.3  of  a  foot  during 
water  are  caused  by  changes  in  gate  openings  at  the  mills  above, 
gage  is  read  twice  daily  by  A.  H.  Hanson,  a  merchant  in  West  Enf 
The  observations  at  this  station  during  1904  have  been  made  ui 
the  directionof  H.  K.  Barrows,  district  hydrographer. 

Discharge  meamirements  of  Penobscot  River  at  West  Enfield^  Me,,  in  1901-2904 


Date 

1901. 
November  5  . 

1902. 
March  28.... 

Ai)ril  8 

July  \h ' 

AugUHt28 1 

September  15  ..| 
OctolxT  11 ' 

1903. 

May  14 

May  25 

June  11 

Auj?U8t  7 

October  15... 
October  28... 

1904. 

April  2(J 

May  18 

May  27 

June  14 

October  17... 


Hydrographer. 


F.  E.  Preflsey . 


Area  of 
section. 


2,200 


F.  E.  PreHsey '       11,380 


.ao 


October  20.. 
Octol>er25.. 
Octol)er31. 


N.  0.  (t rover  . 
F.  Iv  I^ressey . 

do 

R.  M.  Connor. 

F.  Collins  .... 

E.  C.  Murphy 
N.  C.  Ct  rover  . 

F.  E.  PresHey . 
N.  C.  G rover  . 
F.  E.  Pre8iK»y . 


N.  C.  Cirover  . . 
F.  E.  Prcssey . . 

do  .....*... 

N.  C.  G  rover  .. 

Tnivereity     of 

Htu(lent«.« 

do 

do 

do 


Maine 


9,520  ! 
4,650  ! 
3,590  I 
3,680  ' 
3,640 

6,  140  I 
3,9()0  I 
3,  140 
3,210 
1,920 
1,970 
I 

8,  770  I 
10,90()  I 
7,210  i 
5,  .380  ' 
4,000  ! 

3,800  ' 
5,  (XX)  I 
4,450  I 

I 


Mean 
velocity. 

Gage 
height. 

Fl.  per  tec. 

Feet. 

1.38 

2.00 

5.a5 

12.80 

4.62 

10.90 

2.42 

5.10 

2.11 

3.80 

2.11 

3.90 

2.a5 

3.75 

2.86 

6.66 

2.12 

4.10 

1.88 

3.21 

1.91 

3.22 

1.08 

1.64 

1.20 

1.58 

DiiKh 


3.67 
4.51 
3.  07 
2.  49 
2.  02 

1.89 
2.16 
2.16 


9.70 
12.06 
8.01 
5.82 
4.23 

3.90 
5.25 
4.73 


I 


a  Under  direction  of  Prof.  H.  S.  Boardmun. 
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aily  gage  heighit  in  feet,  of  Penobscot  River  at  West  Enfield ,  Me.,  for  1904^ 


Jan. 


'^3.50 


/3.30 


Feb.     Mar. 


a2.80 


(12.60 


«2.70 


!  i2.4Q 


...:a3.40 
...I 


<'i.60 


A4.90 


fc4.70 


Apr.     May  |  June. 


6.15 
6.25 
6.60 
6.75 
7.60 
e8.70 
9.65 
10.75 
11.20 


12.  ao 

12.00 
11.60 
11.20 
11.15 
10.65 
10.10 
9.10 
8.45 
8.45 
10.10 
11.60 


a6.00 


«2.40 


11.00  1  11.80 

10.40 

.10.90 

9.86 

10.25 

9.06 

10.70 

8.30 

11.85 

7.90 

11.90 

7.80 

11.55 

7.90 

11.80 

7.80 

12.00 

7.75 

11.20 

7.90 

10.60 

8.20 

10.45 

8.60 

9.90 

'9.85 

8.80 

10. 15 

8.05 

10.25 

7.95 

10.35 

7.60 

11.10 

7.30 

7.20 
6.80 
7.76 
7.15 
6.60 
6.90 
7.20 
7.56 
6.05 
6.60 
6.li0 
6.40 
6.20 
5.90 
6.50 
6.05 
4.90 
5.20 
5.85 
5.50 
5.15 
5.00 
4.96 
4.75 
4.55 
4.65 
4.90 
4.75 
4.15 
3.75 


July. 


4.26 
5.16 
6.90 
6.20 
5.75 
5.45 
6.10 
4.70 
4.45 
4.35 
5.00 
4.35 
4.26 
4.50 
4.75 
4.25 
3.85 
4.50 
3.80 
3.90 
4.05 
4.20 
3.50 
3.40 
3.&5 
3.35 
3.80 
4.15 
3.45 
3.25 
3.30 


Aug. 

Sept.. 

4.06 

i80 

8.70 

2.70 

4.80 

2.80 

4.70 

2.80 

4.66 

3.66 

4.40 

8.70 

4.15 

3.66 

4.05 

3.86 

4.16 

3.20 

4.10 

3.20 

4.20 

3.10 

4.80 

3.00 

4.20 

3.06 

4.10 

2.75 

4.00 

3.06 

4.10 

4.36 

P.95 

4.80 

3.75 

4.60 

3.50 

4.15 

3.15 

4.25 

3.45 

4.10 

3.85 

4.20 

3. 5.'-. 

4.10 

3.40 

4.15 

3.30 

4.75 

3.15 

5.30 

2.95 

5.10 

2.70 

4.65 

2.80 

4.85 

2.80 

5.45 

2.75 

Oct. 


7.06 
6.90 
6.30 
5.65 
6.30 
6.06 
4.75 
4.65 
4.55 
4.36 
4.20 
4.16 
4.10 
4.20 
4.20 
4.16 
4.16 
4.10 
4.06 
4.00 
3.90 
4.65 
6.80 
5.65 
5.26 
5.06 
5.45 
5.65 
5.45 
5.10 
4.70 


Nov. 


irlhg  frozen  fiea.«K>n  readingn  are  to  Mtirface  of  water  In  hole  cut  in  Ice. 


4.66 
4.46 
4.46 
4.80 
4.20 
4.10 
4.16 
4.60 
4.40 
4.80 
4.20 
4.10 
4.06 
4.06 
8.95 
8.70 
8.60 
8.60 
8.60 
8.56 
3.56 
3.90 
3.85 
8.85 
3.80 
3.70 
3.65 
3.40 
3.30 
3.20 


Dec. 


8.20 
8.16 
8.40 
8.46 
8.60 
8.60 
8.46 
8.70 
8.&5 
4.26 
4.25 
4.16 


>4.30 


m4.30 


eet  thick. 
:  thick, 
et  thick, 
eet  thick. 


f  Clear  of  ice. 
/Ice  1.1  feet  thick. 
9  Frozen  over. 
Alee  1.5  feet  thick. 


i  Ice  1.35  feet  thick. 
i  Ice  0.65  foot  tliick. 
A^  Ice  1.4  feet  thick. 
Uce  1.5  feet  thick. 


m  Ice  0.76 
n  Ice  1.65 


foot  thick, 
feet  thick. 
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[KClK 


RtUing  taJtilefor  Penobscot  River  at  West  Enfield  ^  Me,  y  from  Jantiary  1  to  December  SI  ^  190^ 


heigfit 

Disehacge. 

Gage 
heiglU. 

Discharge. 

Gage 
height. 

1 
Diacharge.  • 

1 

heil^t. 

Diflchaige. 

Ftet. 

Second-feet. 

Feet. 

Second-feeL 

Fsel. 

1 
Second-feet.  \ 

FM. 

Seetmd:fat 

2.7 

4,420 

4.1 

7,740 

6.0 

13,580     ' 

8.8 

26,620 

2.8 

4,620 

4.2 

8,020 

6.2 

14,270 

9.0 

27,860 

2.9 

4,830 

4.3 

8,310 

6.4 

14,980 

9.2 

29,100  , 

3.0 

5,050 

4.4 

8,600 

6.6 

15,720 

9.4 

30,360 

3.1 

5,270 

4.5 

8,900 

6.8 

16,500 

9.6 

31,640  1 

3.2 

5,500 

4.6 

9,200 

7.0 

17,300 

9.8 

32,960 

3.3 

5,730 

4.7 

9,500 

7.2 

18,140 

10.0 

34,300 

3.4 

5,960 

4.8 

9,800 

7.4 

19,020 

10.5 

37,760 

3.5 

6,200 

4.9 

10,100 

7.6 

19,940 

11.0 

41,320 

3.6 

6,440 

5.0 

10,400 

7.8 

20,920 

11.5 

45,000 

3.7 

6,690 

5.2 

11,000 

8.0 

21,980 

12.0 

48,820 

3.8 

6,940    1 

5.4 

11,620 

8.2 

23,080 

12.5 

52,780 

3.9 

7,200    i 

5.6 

12,260 

8.4 

24,220 

13.0 

56,920 

4.0 

7,470    1 

5.8 

12,910    ' 

1 

8.6 

1 

25,040 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upo 
8  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage  heigh 
3.90  feet  and  12.10  feet.  The  table  has  been  extended  beyond  these  limits,  and 
uncertain  below  gage  height  3.9  feet.  The  discharge  as  given  by  the  1904  curve 
Hcvenil  per  cent  smaller  than  the  1903  curve,  owing  to  obstructions  in  the  river  belo 
the  Htation. 

Enti mated  montfUy  discharge  of  Penobscot  Kilmer  at  West  Enfield^  Me.,  for  1904^ 
[Drainage  area,  fi.KJO  square  mlle8.]a 


Discharge  in  second-feet. 


Run-ofT. 


Month. 


A  pril  9-30 ;      42,  780 

May 

June 

July 

August 

September 

Octo]>er 

November 

Deceml)er  1-12...   


Maximum. 

Minimum. 

42, 780 

20,  (i70 

51,180 

18,580 

20,  670 

6,815 

14,  270 

5,615 

9,500 

4,520 

11,780 

4,420 

17,510 

7,200 

9,  350 

5, 500 

8, 1()5 

5,  :^5 

Mean. 

30,110 

36,880 

13,200 

8,  540 

6,889 

7,  239 

10, 240 

7,  335 

6,615 


Second-feet 

per  rauare 

mile. 

Depth 
inche 

4.54 

3.^ 

5.56 

6.'^ 

1.99 

2.5 

1.29 

1.^ 

1.04 

1.09 

1.54 

1.11 

.998 

•I  Includes  Chamberlain  I^ikc'  drainage.    See  description  of  St.  John  River  drainage  t>asin. 
PENOBSCOT   RIVER  (EAST   BRAXCIl)  AT   GRINDSTONE,  ME. 

This  station  was  established  October  23,  1902,  by  F.  E.  Presse 
Tt  is  located  at  the  Bangor  and  Aroostock  liiiilroad  bridge,  one-half  m 
south  of  the  railway  station.     The  measurements  are  made  from  t 
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nulway  bridge.  The  drainage  area  at  this  point  is  1,130  square  miles, 
including  the  Chamberlain  Lake  ba8in  (27b  square  miles).  The  initial 
point  for  soundings  is  on  the  left  bank,  at  the  lower  end  of  the  inclined 
end  post.  The  gage  is  of  the  standard  chain  type;  length  of  chain, 
31.99  feet.  The  scale  board  is  nailed  to  the  guard  timber  on  the 
upstream  side  of  the  bridge.  It  is  referred  to  the  following-described 
bench  marks:  (1)  Southwest  corner  of  bridge  seat  on  east  abutment; 
elevation,  26.32  feet.  (2)  Copper  bolt  in  ledge  under  north  end  of 
bridge;  elevation,  8.78  feet.  (3)  Marked  point  on  center  stringer,  near 
gage;  elevation,  29.78  feet.  All  elevations  are  above  gage  datum. 
The  channel  both  above  and  below  this  station  is  straight.  The  flow 
is  moderately  rapid  at  medium  and  high  stages  of  the  river.  Observed 
mean  velocities  range  from  2.27  feet  per  second  at  gage  height  8.10 
feet,  to  0.18  foot  per  second  at  gage  height  4.32  feet.  Fluctuations  in 
stage  are  usually  slow,  as  no  water  power  is  used  on  the  river  above 
the  station.  Dams  are  maintained  at  the  outlets  of  several  of , the  lakes 
and  ponds  near  the  source  of  the  river,  and  the  impounded  water  is 
used  for  log  driving.  The  bed  is  rocky  and  permanent;  the  stream  is 
confined  to  the  channel  b^"^  the  abutments  of  the  bridge  and  has  a  width 
of  about  275  feet,  broken  by  one  pier.  Practically  all  land  areas  in 
this  basin  are  in  forest.  The  gage  is  read  twice  daily  b}'  Harry 
Stinson. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

J^i^harge  mecunirements  of  Penobscot  River  {East  Branch)  at  GrindsUme^  Me.,  190^-1904- 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

1902. 

Feet. 

Square/eet. 

Ft.  per  sec. 

Feet. 

Second-feet. 

October  23 

F.  E.  Preasey . . 

226 

1,410 

,   0.50 

5.15 

706 

November  26  . . 

do  ....:... 

225 

1,490 

.62 

.  5.41 

921 

1903. 

April9 

N.  C.  Grover  . . 

262 

2,170 

2.15 

7.85 

4,670 

AprilU 

do 

266 

258 

2,270 
1,930 

2.36 
1.67 

8.10 
7.20 

5,  350 

April  22 

F.  E.  Pressey . . 

3,  230 

^Iay23 

C.N.McCulloch 

245 

1,830 

1.41 

(I  (>4 

2,580 

'*^I>teiuber  9  . . . 

N.C.  Grover... 

228 

1,270 

.17 

4.32 

223 

^pteinljer  2<> . . 

do 

236 

1,510 

.54 

5.  36 

824 

^Hober28«... 

F.  E.  Pressey.. 

230 

648 

.73 

4.58 

474 

1904. 

April  29 

N.C.  Grover... 

270 

2, 450 

3.34 

9.13 

8,180 

CH/1W24 

F.  E.  Pressey.. 

247 

1,740 

1.28 

0.  32 

2,  2.30 

a  Measurement  made  from  boat. 


f 
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[110.121 


Mftiu  tfaily  yntji'  heitjht^  in  feet^  nf  Penobsfot  River  (FkiiU  Hrawh)  at  (frindriunt,  Mf., 

for  1904. 


Day. 


Jan. 


10. 
11. 
12. 
13 
14. 
15. 
IG. 
17. 
18. 

ly. 

20. 
21. 
22. 
23. 
24. 


''3.50 


Feb. 


Mar.  I  Apr. 


.i  64.80 


(/3.30 


I^H.ftO 


'•3.40 


6.50 


9  3.40 


A3. 60 


/'3.50  ,. 


A  4. 40 


6.60 
6.50 
6.50 
6.50 
6.70 
7.00 
7.20 
7.20 
7.75 
8.30 

y.oo 


28. 
•29. 

31. 


. '  ''  3. 1 


iA3.-20    9.20  I 

I 9.20 

9.90  ' 


I 


May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov.    D«. 

10.  SO 

8.70 

6.10 

7.00 

4.60 

7.16 

5.60   

10.80 

8.60 

6.30 

6.80 

4.60 

7.80 

5.60   

10.25 

8.20 

6.60 

6.60 

4.70 

7.30 

6.«l    «i3 

9.60 

7.25 

6.80 

6.60 

5.40 

6.90 

5.80   

9.60 

7.85 

6.80 

6.70 

5.60 

6.55 

8.30   

9.40 

8.20 

6.40 

6.80 

6.40 

6.80 

5.30    .... 

8.40 

7.90 

6.20 

6.95 

5.05 

6.10 

5.90    ... 

7.66 

7.90 

6.20 

7.00 

5.00 

6.05 

5.30    .... 

7.80 

8.05 

6.20 

7.00 

5.00 

5.90 

5.30    ... 

7.75 

8.20 

6.20 

7.00 

4.80 

6.80 

5.30    /4 

8.30 

8.20 

6.20 

7.00 

4.70 

5.80 

5.20    ... 

9.05 

8.20 

6.20 

6.80 

4.70 

5.85 

5.20    ... 

9.50 

8.05 

6.20 

6.80 

4.70 

5.60 

5.30    ... 

8.«> 

8.05 

6.05 

5.40 

4.70 

5.60 

5  80    .. 

8.60 

6.30 

6.65 

5.80 

5.10 

5.60 

5.C0    .. 

7.30 

6.40 

5.60 

5.80 

6.20 

5.60 

5.30    .. 

S.70 

6.50 

6.10 

5.55 

6.25 

5.60 

5.30    .. 

8.15 

6.60 

6.40 

5.45 

5.60 

5.50 

5.30     -3 

8.40 

6. 15 

6.55 

5.25 

5.65 

5.50 

5.30    .. 

8.75 

5.30 

6.60 

5.20 

6.70 

5.40 

5.30    .. 

9.00 

5.50 

6.  HO 

5.50 

5.56 

5.40 

5.30    .. 

7.65 

5.40 

6.  HO 

5.30 

5.35 

6.90 

5.30    .. 

7.95 

5.10 

6.95 

5.30 

5.80 

7.15 

5.30    .. 

7.90 

5. 10 

7.20 

5.40 

5.30 

6.35 

5.30    .. 

7.45 

r..  10 

7.20 

5.20 

6.80 

6.30 

5.30  1  'J 

7.20 

5.20 

7.20 

5.20 

6.05 

6.20 

i5.J0    .. 

7.90 

5. 20 

7.20 

5.20 

6.10 

6.10 

8.70 

5.20 

7.20 

4.90 

6.10 

6.00 

8.90 

*  5. -20 

7.20 

4.85 

6.55 

6.00 

U5.30    .. 

8.70 

5.90 

7.20 

4.70 

6.90 

5.75 

8.70 

7.10 

..«, 

5.60 

/; 

«ilfo0.8n  feet  thick. 
0  Ice  l.:V)  U-et  thick, 
dec  2.15  feet  thick. 
'Mcc  1.7  feet  thick. 
'■Ice  1.15  feet  thick. 
/Ice  1  f«K»t  (hick. 


(/Ice  2.1  feet  thick. 

h  Ice  2  feet  thick. 

i  Ive  1.4  feet  thick.    Ga^e  height  to  top  of  ice— 6.6  feet. 

J  River  frozen  November  2<>. 

Alee  1.85  feet  thick. 

'  Ice  1.6  feet  thick.    (iaKc  height  to  top  of  ice^4.7  feet. 


.N'oTK.— InirinK  frozen  season  gage  readings  arc  to  surface  of  water  in  hole  cut  in  ice. 


immowB 
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aiiny  UttiU  of  Peiiotmcol  Hirer  (EcuA  Branch)  at  Grindstone j  Me. ^  frotn  January  J  fo 

December  SI,  1904. 


\    Gftge 
1  height. 

Discharge. 

Oage 
height. 

Dinchaige. 

Gage 
hei^t 

DiBchaige. 

Gage 
height. 

Discharge. 

¥M. 

Seermd-/eft. 

FM, 

Second-feet. 

Feet. 

Seeond/eet. 

fM. 

Second-feet. 

1     3.7 

190 

4.8 

480 

6.2 

1,755 

8.2 

6,580 

3.75 

196 

4.9 

534 

6.3 

1,895 

8.4 

6,090 

1    3.8 

202     ' 

5.0 

593 

6.4 

2,040 

8.6 

6,630 

3.85 

209     1 

5.1 

660 

6.5 

2,190 

8.8 

7,190 

3.9 

216 

5.2 

736 

6.6 

2,350 

9.0 

7,770 

3.95 

224 

5.3 

815 

6.7 

2,610 

9.2 

8,360 

1    ^0 

233 

5.4 

900 

6.8 

2,675 

9.4 

8,940 

4.1 

252     . 

5.5 

990 

6.9 

2,845 

9.6 

9,540 

1     4.2 

273     1 

5.6 

1,086 

7.0 

3,020 

9.8 

10,140 

,     4.3 

296 

5.7 

1,185 

7.2 

3,390 

10.0 

10,750 

4.4 

323 

5.8 

1,286 

7.4 

3,790 

10.2 

11, 370 

1     4.5 

356 

5.9 

1,395 

7.6 

4,2a5 

10.4 

11,990 

4.6 

1 

'          393 

6.0 

1,505 

7.8 

4,640 

10.6 

12,610 

1    4.7 

1        4:m 

6.1 

1,625 

8.0 

5,100 

10.8 

13, 230 

The  above  table  i«  applicable  only  for  open-channel  conditione.  It  is  based  upon 
11  (iischai^  measurements  matle  during  1902  to  1904,  inclusive.  It  in  well  defined 
between  gage  heights  4.5  feet  and  8  feet.  Above  gage  height  8  feet  the  curve  in 
somewhat  nn(!ertain.     The  table  has  been  extended  beyond  these  limits. 

EMiuuUtd  monthly  dh^harge  of  Penobscot  River  ( East  Branch )  at  (imndstmie,  Me. ,  for  1904. 
[Drainage  area,  1,130  square  mileii.]  « 


Month. 

Diflchai 
Maximum. 

April  17-30 

10,440 

13,  2m 
6,910 
3, 390 
3,020 
2,845 
.3,590 
1,085 

Mav ..       . 

Jane 

July • 

Aojnist 

^pteinlier 

OctolKT 

•NWmlwr  1-25 

Minimum. 

2,190 
3,390 
660 
1,085 
393 
.393 
900 
735 


Mean. 


Run-off. 


Second-feet 

T  BQUa 

mile. 


per  BQuare 
mile 


4,7:« 

6,799 
3,074 
2,349 
1,629 

982 
1,739 

841 


4.19 
6.02 
2.  72 
2.08 
1.44 

.869 
1.54 

.744 


Depth  in 
incheK. 


2.18 
6.94 
3.  08 
2.  40 
l.(W 

.970 
1.7H 

.  692 


/'Drainasre  urtni  inohnie«  Chamberlain  Ijike  ilmlnaK^'  Imxln  of  '270Hqu»ire  milos.    Sor  <}(>scTipUon  of 
'I-  John  River  drninagc  basin. 
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MATTAWAMKEAO    RIVER  AT  MATTAWAMKEAO,    ME. 

This  station  was  established  August  26,  1902,  by  F.  E.  Pressey.   It 
is  located  at  the  Maine  Central  Railroad  bridge  in  the  village  of  Mat-  1 
tavvamkeag.     The  area  of  the  drainage  basin  at  this  point  is  1,510 
square  miles.     The  initial  point  for  soundings  is  on  the  south  abutment 
at  the  lower  end  of  the  inclined  end  post  of  the  downstream  trass. 
The  gage  is  of  the  standard  chain  type;  length  of  chain^  33.40  feel 
The  scale  board  is  nailed  to  the  guard  timber  of  the  lower  side  of  the 
bridge.     It  is  referred  to  bench  marks,  as  follows:  (1)  Southwest  cor- 
ner of  bridge  seat  of  north  abutment;  elevation,  26.87  feet.     (2)  Cop- 
per bolt  in  bowlder  north  of  bridge  and  west  of  railroad;  elevation, 
19.01  feet.     (3)  Marked  point  on  stringer  near  gage;  elevation,  31.43 
feet.     All  elevations  are  above  gage  datum,  and  gage  datum  is  at  eleva- 
tion 185.93  feet  above  mean  sea  level,  as  determined  by  the  Penobscot 
River  survey  of  1904.     The  channel  both  above  and  below  this  station 
is  straight,  and  has  a  width  of  about  rtOO  feet  at  ordinary  stages,  broken 
l)y  two  piers.     The  bed  of  the  stream  is  rocky  and  permanent.    The 
water  is  confined  to  the  channel  by  the  abutments  of  the  bridge.    The 
observed  mean  velocities  at  this  station  have  been  between  4.11  feet 
per  second  at  gage  height  9.15  feet  and  0.90  of  a  foot  per  second  at 
gage  height  2.75  feet.     Low- water  measurements  are  made  by  wading 
at  a  point  about  1  mile  above  the  station,  where  the  velocities  arc 
greater  than  at  the  bridge  and  the  bed  is  gravelly.     The  bridge  t* 
slightly  ol)lique  to  the  thread  of  the  stream. 

Dams  are  maintained  at  the  outlets  of  several  of  the  lakes  and  pond 
in  this  l)a-sin,  and  the  stored  water  is  used  for  driving  logs.  Probablj 
90  per  cent  of  the  land  surface  is  in  forest.  The  gage  is  read  twic 
daily  by  W.  T.  Mincher. 

The  observations  at  this  station  during  1904  have  been  made  unde 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 
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meamiremerUs  of  MaUawamkeag  River  at  MaUawamkeagy  Me,,  190S-1904* 


.1  F.E.Pre88ey 

J do 

C.N.McCulloch. 
F.E.Pre88ey.... 

....do 

1  . .    N.  C.  Grover 

....do 

F.E.Pressey 


F.KPreasey. 
\.  C.  Grover . 
F.E.Pressey. 


2,380 
1,560 
540 
530 
355 
310 
220 
135 
204 

2,690 

2,510 

727 


Mean 
velocity. 

height. 

Ft.  per  see. 

Feet. 

2.13 

4.40 

2.34 

4.70 

2.06 

5.00 

2.63. 

5.89 

4.11 

9.15 

3.47 

7.15 

2.33 

4.58 

2.09 

4.45 

2.09 

4.02 

1.80 

3.87 

1.65 

3.39 

.90 

2.75 

1.47 

3.32 

4.68 

9.85 

4.55 

9.50 

2.42 

5.07 

Diflchaige. 


Seeond-feet. 
1,170 
1,600 
1,680 
3,050 

9,780 

5,410 

1,260 

1,110 

742 

558 

340 

121 

300 

12,600 

11,400 

1,760 


a  Measurement  made  by  wading. 
%ge  height,  in  feet,  of  McUtnwnmkeag  Hirer  (U  Matlatvamkeag,  Me.,  for  J 904. 

Sept.      Oct.  I  Nov. 


Jan. 

Feb. 

Mar. 

Apr. 

04.60 
" 

bS.OO 

6  4*20 

7.60 
8.20 
9.00 
9. 75 
9. 95 
10.05 

'U.40 

::::::: 

'»l.20 

tn\.30 

t  thick. 


felcel.' 


9.90 

9.65 

Xeet  thic 


May. 

Jtme. 

10.70 

6.40 

11.00 

6.30 

11.10 

6.*20 

11.00 

6.20 

10.75 

6.25 

10.40 

6.50 

10.10 

6.95 

9.95 

7.05 

9.45 

6.80 

9. 40 

(i.  70 

9. 15 

6.60 

9.65 

6.50 

10.  H5 

6.20 

11.10 

6.10 

11.70 

6.05 

11.5.5 

6.00 

July.     Aug. 


4.60 

4.50 

4.76 

4.90 

4.90  I 

4.90 

4.90 

4.85 

4.70 

4.70 

4.30 

4.20 

4.:{o  I 

4.30  ! 
4.40 
4.50  , 
<•  River  clear 


3.75 
3.50 
3.65 
3.70 
3.70 
3.70 
3.70 
3.65 
3.40 
3.65  '. 
3. 70 
3.80 
3.80  ! 
3.80  I 
3.75 
3.55  I 
of  ice. 


3.60 
3.40 
3.45 
3.60 
3.75 
4.10 
4.40 
4.30 
4.20 
4.05 
4.00 
3.90 
3.90 
3.80 
4.25 
4.55 


5.40 
6.30 
6.20 
4.96 
4.85 
5.16 
5.15 
5.10 
5.10 
5.05 


Dec. 


5. 30 

4.90 

5. 20 

4.80 

5.10 

4.80 

5. 25 

4. 75 

5.40 

4.65 

5. 40 

4.40 

5.20 
5.10 
5.00 
5.10 
.5.20 
5.30 
5.50 
5.80 
5.80 
5. 70 
5.70 
.5.70 
5. 70 
5. 60 
5. 50 
5. 40 


rflce  1.6  feet  thick. 
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[sam 


Mean  daily  gage  height^  infeet^  of  Mattawnmkeag  River  al  Matlawamkeagy  Me,  Jw  190k- 

Continued. 


Day. 


18. 
19. 


Jan. 


a  4. 10 


Feb. 


•23. 
•24. 
25. 
26. 
27. 
'}».. 
•29. 
30. 
31. 


«4.50 


«4.^20 


Mar.  I  Apr. 


May.    June.    July.  |  Aug. 


I 


a  6.30 


9.50  I  11. 
9.10  1  10. 
8.90  9. 
8.80 


rf6.30 


8.70 
8.70 
8.70 
8.76 
9.05 
9.86 
9.55 
9.75 
I  9.95 
I  10.30 


I 


30 

6.00 

76 

6.00 

65 

6.00 

35 

5.86 

35 

6.46 

75 

6.15 

60 

4.95 

55 

4.80 

4.65 
4.45, 
4.85 
4.46  I 
4,60  I 
4.60  ! 


I 


4.46 
4.35 
4.10 
4.20 
4.10 
4.06 
4.00 
3.90 
3.85 
3.60 
3.70 
8.80 
3.80 
3.90 
8.90 


3.60 
3.80 
3.90 
3.90 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
8.85 
3.70 
3.70 
8.65 
3.66 


Sept. 


4.90 
5.06 
5.00 
5.10 
6.20 
5.10 
5.20 
6.20 
5.36 
5.65 
6.80 
6.80 
6.70 
6.75 


Oct. 


Not.    D«. 


5.30 
5.20 
5. -20 
6.10 
6.00 
5.15 
5.46 
5.50 
6.60 
5.75 
5.90 
5.90 
6.00 
5.86 
5.66 


4.40 
4.65 
4.80 
5.10 


,  I 


.V30 
5.20 
5.10 

4.«0!   (6) 

4.70 

4.7.') 

5.00 

4,95 

6.15 

5.30 

5. -20 

6. '20 

5.20 


Note. 


a  Ice  1 .7  feet  thick.  o  Ice  0.4  foot  thick. 

h  River  frozen  over.  dice  1.4  feet  thick. 

-During  frozen  Neaw)n  gage  readings  are  to  surface  of  water  in  hole  cut  In  ice. 


Ratimj  tabU'  of  Mattawnmkeag  River  at  Matiawamkeag,  Me.,  from  January  1  to 
December  SI,  1904- 


(Jage 
height. 

Dlwharge. 

Gage 
height. 

1 
Discharge.  | 

! 

Ga^e 
height. 

Discharge. 

Gage 
height. 

Dischaige. 

hWt. 

Seamtl./rrt. 

F\:ct. 

Sccond/rrt. 

Ftet. 

Secfmd-feet. 

FM. 

Srcond'fert. 

2.7 

no 

8.9 

eso    1 

5.4 

2,350 

7.8 

6,800 

2.  75 

121 

4.0 

710     1 

5. 5 

2,500 

8.0 

7,260 

2.  8 

18:^ 

4.1 

790 

5.6 

2,650 

8.2 

7,740 

2.  H.5 

14« 

4.2 

880     1 

5.7 

2,810     j 

8.4 

8,235 

2.1) 

160 

4..S 

975 

5.8 

2, 970 

8.6 

8,740    1 

2.  S)T^ 

175 

1       ^.^ 

1,075 

5.9 

8,i:^5   ; 

8.8 

9,260 

.s.o 

191 

4.5 

1,  175 

6.0 

3,305 

9.0 

9,780 

X  1 

22H 

4.H 

1,285 

6.2 

8,645 

9.5 

11, 170 

;^.  2 

2H2 

,       •*•" 

1,400 

6.4 

3,995 

10.0 

12,570 

W.  W 

;^IX) 

'       4.8 

1,520 

6.6 

4,  ;i55 

10.5 

14,070 

WA 

;y() 

4.9 

l,a50 

6.8 

1 
4, 725     , 

11.0 

15,600 

;i5 

:«2 

,       5.0 

1,790     1 

7.0 

5, 1 10     1 

11.5 

17,200 

.S.(> 

4.S2 

5.  1 

1,980 

7.2 

5,510     1 

.XT 

490 

5.  2 

2, 070     ■ 

7.4 

5,980     1 

.S.8 

55(i 

'       5.  .S 

1 

2,210     1 

7.6 

6,860  : 

The  al)ovo  table  in  applicable  only  for  oj)en-channel  coiiditions.  It  is  l)a8ed  up 
16  (lincharge  ineaeureinente  matle  during  1902  to  1904,  inclusive.  It  is  well  defin 
between  jrage  heights  2.7  feet  and  10  feet.  The  table  has  been  extended  above  gs 
height  10  feet.     Below  gage  height  7.2  feet  the  table  is  the  same  as  the  1903  table 


lAUOVS 
i5D  HOTT. 
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EdimaUd  motdhly  dufcharge  of  MaUawamkeag  River  at  Mattavmmkeag^  Me.y  for  1904. 
[Dminage  area,  1,510  Hquare  miles.] 


Month. 


Discharge  in  second-feet. 


lpril8-;» 13,470 

Hay.... 

fnne 

fuly 

lupwt 

«pteniJ)er 

>rt(»ber 

•iovember 

December  1-20 


Maximum. 

Minimum. 

Mean. 
10,360 

13,470 

6,360 

17,840 

4, 175 

11,590 

5, 210 

1,025 

3,088 

1,650 

432 

1,014 

710 

340 

534 

2,970 

:^40 

1,440 

4,355 

1,790 

2,725 

2,350 

1,075 

1,743 

2,970 

1,790 

2, 359 

Run-off. 


Depth  in 
inches. 


PISCATAQUIS   RIVER    NEAR   FOXCROFT,  ME. 

This  station  was  established  August  17,  1902,  by  F.  E.  Pressey.  It 
iislwated  at  Low's  bridge,  about  halfway  between  Guilford  and  Fox- 
LToft  The  area  of  the  drainage  basin  at  this  point  is  280  square  miles. 
rhe  initial  point  for  soundings  is  on  the  left  bank  at  the  top  of  the 
face  of  the  left  abutment.  The  gage  is  a  painted  staff  spiked  to  the  left 
abutment.  It  is  referred  to  bench  marks  as  follows:  (1)  Top  of  second 
rourse  from  top  of  left  abutment;  elevation,  17.80  feet.  (2)  Copper 
bolt  in  ledge,  150  feet  north  of  highway  and  75  feet  west  of  river; 
elevation,  20.97  feet.  (3)  Marked  point  on  bottom  chord  of  upstream 
truss  of  bridge,  30  feet  from  initial  point;  elevation,  21.80  feet.  All 
elevations  are  above  gage  datum.  The  channel  l)oth  above  and  below 
the  station  is  straight  and  has  a  width  of  about  90  feet  at  ordinary 
stages.  The  banks  are  high  and  rocky;  the  bed  is  rough  and  rocky, 
but  permanent. 

Observed  mean  velocities  at  the  station  have  been  between  3.H3  feet 
per  second  at  gage  height  4.30  feet  and  0.54  of  a  foot  at  gage  height 
^feet.  Low-water  measurements  are  made  l)y  wading,  either  above 
or  below  the  bridge,  at  points  where  the  bed  is  fine  gravel,  and  the 
velocity  is  greater  than  at  the  l)ridge.  Water  ])ower  is  used  at  seveml 
fDanufacturing  plants  within  a  few  miles  above  the  station.  As  a 
i^ult  of  the  interruptions,  due  to  the  irregular  use  of  water  at  the 
Dills,  the  river  fluctuates,  at  low  stages,  through  nearly  a  foot  on  the 
!^e  within  the  day.  The  small  amount  of  stored  water  in  this  basin 
8  generally  used  for  log  driving.  Slopes  are  steep.  The  river  rises 
^^  falls  rapidly.  Probably  50  per  cent  of  the  basin  is  in  forest. 
Tie  gage  is  read  twice  daily  by  A.,  F.  D.  Harlow. 
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Tbo  observations  at  this  station  during  1904  have  been  made  i 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Discharge  measurenierUs  of  PiaccUaquis  River  near  Faxcroftj  Me.y  19OS-1904. 


Date. 


Hydrographer. 


1902. 
August  13... 

August  16 ' do 

September  10 do 

October  18 do 


F.  E.  Preesey . 


1908. 

Apriie 

May  14 

May  14 

June  12 

June  12 

June  12 

September  16  . . 

October  3« 

October  31 « 

October  31 « 

October  31 «.... 
Noveml>er  24  « . 


F.  E.  Pressey  . . 

E.  G.Hartford. 
do 

F.  E.  Pressey  . . 

do 

do 

N.  C.  Grover... 

do 

F.  E.  Pressey . . 

do 

do 

do 


1904. 
April  22.... 

May  13 

May  13 ' do 

June  2 N.  C.  Grover 


F.  E.  Pressey . 
....do 


Area  of 
section. 


1 


Sq./eet. 
317 
199 
189 
112 

409 

210 

210 

156 

164 

156 

136 

11 

22 

118 

79 

139 

355 
610 
620 
208 


Mean 
velocity. 

Oage 
height. 

Ft.  per  gee 

FM. 

3.15 

3.70 

1.67 

2.80 

1.52 

2.75 

.54 

2.00 

3.63 

4.30 

1.76 

2.80 

1.76 

2.79 

1.03 

2.48 

1.27 

2.64 

1.08 

2.47 

.82 

2.19 

2.00 

1.52 

1.41 

1.78 

.67 

1.94 

.47 

1.78 

.  1.30 

2.50 

3.35 

4.00 

6.31 

5.92 

6.31 

5.98 

1.99 

2.90 

Disc 


Seco 


'« Measurements  by  wading. 
}fraii.  (kiihj  tjwjc  hrifjhi,  in  feet,,  of  Pi,Hratn(jui;i  Riiur  near  Fbjrcrofty  Me. y  for  11 


1.. 

Day. 

Jan. 

3.0 
3.0 
3.0 
3.1 
3.0 
3.2 
3.2 
3.0 
2.9 
2.5 
3.2 
3.2 

:; 

J 

«> 

« 

9             

10 

11 

12 

Feb. 

Mar.  1 

Apr. 

May. 

1 
June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.K 

1 
3.0  ' 

4.7 

7.0 

2.4' 

3.2 

2.3 

^0 

4.0 

3.S 

3.4 

3.0  ! 

4.6 

5.6 

2.3  1 

3.4 

2.4 

2.0 

4.0 

3.i 

3.0 

3.0  1 

4.5 

5.2 

2.3 

3.7 

2.2 

2.0 

3.6 

8.( 

2.9 

3.1 

4.3 

5.5 

2.3 

3.7 

2.1 

2.5 

3.5 

3.t 

2.8 

.     3.3  1 

4.2 

4.9 

2.7' 

3.f. 

2.1 

2.6 

3.2 

3.( 

2.H 

3.6  1 

5.0 

4.8 

3.4  1 

3.2 

2.1 

2.6 

8.2 

2.  J 

2. 2 

3.6  1 

5.0 

4.6 

4.2 

3.2 

2.1 

2.6 

8.0 

8.( 

2.H 

3.8' 

5.5 

3.8 

3.6 

3.0 

2.1 

2.6 

8.0 

3.( 

2.H 

4.4  i 

5.8 

4.0 

3.3 

3.0 

2.2 

2.6 

2,4 

3.( 

2.8 

4.9  1 

7.0 

6.4 

3.2  1 

2.9 

2.2 

2.2 

2.2 

3.( 

2.8 

5.2 

10.2 

6.9 

2.«| 

2.9 

2.4 

3.6 

2.6 

3.( 

2.6 

5.0  1 

8.6 

8.2 

2.0  1 

2.9 

2.4 

3.8 

2.6 

3.( 

&UOWS 

tD  HOYT. 
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Vem  daily  gage  height,  in  feel,  of  FirnxUaguis  River  near  Foxcroft,  Me.,  for  1904 — CJon. 
Day. 


Jan. 


3.2 
3.4 
3.4 
3.5 
3.6 
8.7 
3.9 
3.4 
3.2 
3.2 
3.3 
3.2 
3.7 
3.2 
3.4 
3.2 
2.9 
3.0 
3.0 


Feb. 


2.5 
2.6 
2.8 
2.8 
2.8 
2.8 
2.7 
2.4 
2.0 
2.4 
2.8 
3.0 
3.2 
3.0 
3.0 
8.6 
2.9 


Mar. 


4.6 
4.6 
4.5 
4.4 
4.2 
4.2 
3.9 
8.8 
3.8 
3.8 
3.6 
4.3 
4.4 
4.6 
5.1 
5.2 
5.0 
4.8 
4.6 


I 


Apr.  '  May. 


6.2 
4.6 
4.2 
4.0 
8.8 
8.6 
3.8 
4.0 
4.1 
4.0 
4.0 
4.8 
5.2 
5.4 
5.4 
5.4 
6.0 
6.7 


6.2 
6.4 
4.4 
5.8 
6.6 
5.6 
4.8 
5.0 
4.4 
4.2 
4.3 
4.0 
3.7 
8.0 
3.6 
8.5 
3.8 
8.4 
8.4 


June. 


2.0 
2.8 
2.8 
2.5 
2.7 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
8.1 
3.0 
2.7 
2.6 


July. 


3.0 
3.2 
8.2 
8.0 
2.8 
2.8 
2.7 
2.7 
2.7 
2.6 
2.5 
2.4 
2.3 
2.3 
2.8 
2.4 
2.8 
2.3 
2.8 


Aug. 


2.4 
2.4 
2.7 
2.0 
2.6 
2.6 
2.6 
2,6 
2.9 
8.0 
2.9 
2.7 
2.6 
2.6 
2.3 
2.2 
2.4 
2.2 
2.1 


Sept. 


2.2 
2.8 
2.8 
8.5 
8.0 
2.8 
3.0 
3.0 
2.8 
2  8 
2.8 
2.7 
2.6 
2.6 
2.7 
2.7 
2.8 
4.0 


Oct. 


2.6 
2.6 
2.7 
2.6 
2.6 
2.6 
2.6 
2.6 
8.0 
4.5 
3.9 
3.5 
8.2 
3.4 
4.0 
8.8 
3.5 
8.4 
8.2 


Nov. 


2.6 
8.0 
8.1 
8.6 
3.2 
3.0 
2.8 
2.6 
2.8 
2.9 
8.0 
2.8 
•2.9 
2.8 
2.5 
2.6 
2.6 
2.4 


Dec. 


2.7 
2.5 
2.4 
2.4 
2.4 
2.1 
2.8 
3.0 
2.8 
2.8 
2.8 
2.8 
2.6 
2.8 
2.8 
3.2 
3.0 
2.8 
2.8 


tU'nig  table  of  Piscataquis  River  near  Foxcrofl,  Me, ,  from  January  1  to  December  SI,  1904. 


height. 

Discharge. 

Gage 
height. 

Discharge. 

!     Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

FM. 

Sec<md'/eft. 

Feet. 

Second'Jeet. 

/fed. 

Seamdfeet. 

Feet. 

Second-feet. 

2.0 

W 

2.7 

267 

3.8 

1,023 

5.2 

2,635 

2.05 

72 

2.75 

292 

3.9 

1,113 

5.3 

2,785 

1    2.1 

81 

2.8 

318 

4.0 

1,208 

5.4 

2,940 

'    2.15 

90 

2.85 

345 

4.1 

1,303 

5.5 

3,100 

1    ^'^ 

100 

2.9 

374 

4.2 

1,403 

5.6 

3.265 

1    2.^5 

111 

2.95- 

405 

4.3 

1,508 

5.8 

3,610 

2.3 

123 

3.0 

437 

!       4.4 

1,615 

6.0 

3,970 

,    2.:i5 

155 

3.1 

502 

I       ^-^ 

1,725 

6.2 

4,335 

2.4 

148 

3.2 

569 

4.6 

1,840 

6.4 

4,705 

2.45 

163 

3.3 

638 

4.7 

1,960 

6.6 

5,080 

2.5 

180 

3.4 

709 

4.8 

2,085 

6.8 

5,460 

'    2.55 

199 

3.5 

782 

4.9 

2,215 

2.6 

220 

3.6 

858 

1      5.0 

2,350  ; 

2.65 

243 

3.7 

938 

!       5.1 

i 

2,490 

The  al)ove  table  is  applicable  only  for  open-channel  conditions.     It  is  based  upo 
Nisj'harge  ineasiiremente  maile  rluring  1902  to  1904,  inclusive.     It  is  well  defined 
^tween  j?age  heights  1.5  feet  and  6.0  feet.     The  table  has  been  extended  beyond 
fjese  limits. 
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Estimated  monthly  discfiartje  of  Piscataquis  River  near  Foxcrofi,  Me.,  for  1904. 
[Drainage  area,  280  square  milen.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
October  ... 
November . 
December  . 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

1 

Minimum. 

Mean. 
587 

Seoond-feet 

per  square 

mile. 

^o! 

1,113 

180 

2.10 

1,023 

64 

348 

1.24 

2,635 

437 

1,459 

5.21 

15,050 

858 

3,004 

10.7 

1 

8,840 

437 

2,532 

9.04         1 

1,403 

64 

319 

1.14 

9'SS 

123 

388 

1.39 

437 

81 

174 

.621 

1,208 

64 

325 

1.16 

1,725 

100 

587 

2.10 

858 

148 

395 

1.41 

569 

81 

273 

.975  1 

15,050 

64 

866 

3.09 

COLD  STREAM   AT   ENFIELD,  ME. 

Cold  Stream  is  the  outlet  f  roni  Cold  Stream  Pond — really  a  seri 
ponds  comprising  a  total  area  of  water  surface  of  about  10  s( 
miles,  the  largest,  which  is  mostly  in  the  town  of  Enfield,  hi 
about  8  square  miles  area. 

Cold  Stream  flows  into  Passadumkeag  Stream,  a  tributary  o 
Penobscot,  at  a  distance  of  some  4i  miles  from  Cold  Stream  Pone 
has  a  total  drainage  area  of  about  37  square  miles.  The  basin  is  ni 
wooded  and  only  sparsely  settled.  During  the  first  half  mile  th 
is  rapid,  but  through  the  rest  of  its  course  the  stream  runs  throi 
great  swamp,  and  is  tortuous  in  its  course,  with  sluggish  cui 
Near  the  village  of  Enfield  a  fall  of  perhaps  10  to  12  feet  has  ii 
past  been  developed  for  power  for  a  saw  and  shingle  mill,  but  i 
now  in  use.  This  drainage  basin  has  been  considered  tis  a  sour 
water  supply  for  the  district,  which  includes  Bangor  and  some 
adjacent  towns. 

This  station  was  established  June  14,  1904,  by  N.  C.  Grovei 
was  located  at  the  highway  bridge,  about  three-fourths  of  a  mile  i 
of  Enfield,  on  the  road  to  Passadumkeag.  During  the  summer  i 
found  that  the  gage  was  within  the  influence  of  back  water 
Passadumkeag  Stream,  and  consequently,  on  September  12,  190^ 
gage  was  token  from  the  lii}?hw*y  bridge  mentioned  above  and  p 
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iiK)  feet  below  the  old  mill,  near  Enfield  post-oflSce.     The  drain- 
^  at  this  point  is  about  26  square  miles. 

^age  is  a  standard  chain,  attached  to  a  clump  of  maple  trees  on 
ht  bank  of  the  river;  length  of  chain,  10.24  feet.  It  is  referred 
following  bench  marks:  (1)  Spike  in  maple  tree  near  the  gage; 
on,  6.89  feet  above  gage  datum.  (2)  Point  on  a  rock  marked 
'.. — 2,"  about  8  feet  downstream  from  the  gage  on  the  right 
elevation,  4.55  feet  above  gage  datum.  (3)  Center  of  the  gage- 
lley;  elevation,  9.03  feet  above  gage  datum.  Discharge  meas- 
its  are  made  at  low  and  medium  stages  by  wading  in  the  vicinity 
gage.  High- water  measurements  are  made  from  the  bridge 
)00  feet  al)ove  the  gage.  The  stream  is  fairly  straight  in  the 
y  of  the  gage,  and  is  about  30  feet  wide  at  ordinary  stages.  The 
the  stream  is  rocky  and  permanent;  the  banks  are  not  high  and 
Jy  overflow  at  high  stages.  The  width  is  about  30  feet;  depth 
).9  of  a  foot;  velocity  is  high  at  all  stages.  The  gage  is  read 
y  Mr.  A.  J.  Twombley,  a  farmer,  at  Enfield, 
observations  at  this  station  during  1904  have  been  made  under 
ection  of  H.  K.  Barrows,  district  hydrographer. 

DiscJmrge  vieamiremeiUs  of  Cold  Stream  at  Enfield^  Me.,  in  1904^ 


te. 

Hydrographer. 

Area  of 
Bection. 

Square  Jert. 
17 
20 
23 
25 

Mean 
velocity. 

Gage 
helKht. 

f^l. 
2.72 
2.75 
2.92 
2.90 

Ditjicharge. 

)er  9  . . . 

H.  K.  Barrows 

Ft.  per  gee. 
2.12 
1.85 
2.43 
2.16 

Second-feel. 
36 

12 

F.  E.  Preseey 

37 

21 

do 

56 

er4 

..do 

54 

Mean  dfiUy  gage  height,  in  feet,  of  Cold  Stream  ai  Enjie/d,  Me.,  for  llK)4. 


'■ 

Sept. 

Oct. 

2.9 

2.9 

1 

2.9 

1 

2.9 

3.0 

2.8 

2.8 

2.8 

2.9 

2.4 

2.8 

2.S 

2.5 

2.8 

2.7 

2. 7 

2.7 

2.7 

2.7 

2.9 

2.7 

2.9 

2.8 

Nov. 


Dec. 

2.6 
2.7 
2.7 
2.7 

2.8 
2.8 
2.7 
2.7 
2.7 
2.8 
2.7 
2.  8 
2.8 
2.7 
2.6 


Day. 

Sept. 

17 

2.9 

18 

2.9 

19 

2.8 

20 

2.8 

21 

2.8 

22 

2.8 

23 

2.8 

24 

2.9 

2.0 

2.9 

26 

2.S 

27 

2.8 

2H            ... 

2.  M 

29    

2.8 

:io 

3.0 

31 

Oct. 

Nov. 

3.0 

2.7 

3.0 

2.9 

3.0 

2.8 

3.0 

2.7 

2.8 

2.8 

3.0 

2.8 

3.0 

2.7 

8.0 

2.6 

3.0 

2.7 

3.0 

2.8 

3.0 

2.H 

3.0 

2.8 

3.0 

2.7 

3.0 

2.6 

3.0 

Dec. 


2.7 
2.7 
2.6 
2.7 
2.6 
2.7 
2.7 
2.7 
2.6 
2.6 


2.6 
2.7 
2.6 
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PHILLIPS  TiAKK   AND  OUTLETS  IN   HOLDEN    AND   DEDHAM,  ME. 

Phillips  Lake  drains  an  area  of  about  11.5  square  miles,  and  has  a 
water  surface  of  about  1.4  square  miles.  It  is  situated  about  10  miles 
southeast  of  the  city  of  Bangor.  The  shores  are  generally  rocky  and 
the  adjacent  country  mostly  wooded  and  only  sparsely  settled.  The 
water  is  apparently  of  excellent  quality  and  of  considerable  depth. 
This  lake  is  being  prominently  considered  as  a  new  source  of  water 
supply  for  the  city  of  Bangor.  There  are  two  drainage  outlets  of  this 
lake.  The  greater  amount  of  water  flows  from  the  northern  end  of 
the  lake  northerly  through  the  village  of  East  Holden;  thence  south- 
erly through  Long  Pond  and  into  Penobscot  River  l)elow  Bucksport 
The  total  length  of  this  outlet  is  18  miles.  The  other  outlet,  situated 
at  the  southeast  end  of  the  lake  in  the  town  of  Dedham,  flows  into 
Green  Lake  and  thence  into  Union  River.  Through  this  outlet  there 
is  flow  only  during  medium  and  high  stages. 

The  United  States  Geological  Survey  maintains  gages  at  the  two 
outlets  of  the  lake;  also  a  gage  for  obtaining  a  recoixl  of  lake  level. 

The  station  at  the  northern  outlet  was  established  July  7,  1904,  by 
F.  E.  Pressey.  It  is  located  about  li  miles  from  the  lake,  one-fourtb 
mile  south  of  the  village  of  East  Holden  and  175  feet  south  of  an  old 
mill.  The  drainage  area  at  this  point  is  12.3  square  miles.  A  plait 
staft  gage  was  tirst  used,  attached  vertically  to  a  maple  tree  on  th( 
right  bank,  but  this  was  replaced  on  December  6,  1904,  by  a  standarc 
chain  gage  attached  to  the  same  maple  tree;  length  of  chain,  9.48  feet 
The  gage  is  referred  to  bench  marks  as  follows:  (1)  A  spike,  approxi 
mately  vertical,  in  the  foot  of  the  tree  to  which  the  g9>ge  is  attacrhed 
inclosed  in  a  circle  and  marked  "  B.  M. — 1 '" ;  elevation,  5.24  feetabov 
the  gage  datum.  (2)  The  highest  point  on  a  large  stone  about  25  fe( 
upstream  from  the  gage  in  the  bed  of  the  stream.  It  is  inclosed  in 
circle  and  marked  "  B.  M. — 2";  elevation,  5.51  feet  above  gage  datun 
(8)  Spike  driven  into  maple  tree  to  which  gage  is  attached,  approx 
mately  horizontal,  for  use  in  measuring  to  the  water  surface;  elevj 
tion,  H.17  feet  above  gage  datum.  (4)  Center  of  gage-box  pulley 
elevation,  8.30  feet  above  gage  datum. 

Discharge  measurements  arc  made  at  oi*diiiary  stagers  by  w;ading  ne« 
the  gage.  At  high  water  they  are  made,  from  a  railroad  bridge  aboi 
one  mile  upstream.  The  channel  is  straight  for  about  10  or  12  fe( 
above  the  gage  and  curved  just  below  the  gage.  The  bed  is  rocky  an 
rough  but  permanent.  The  banks  are  high  and  not  subject  to  ovei 
flow.  There  is  but  one  channel  at  all  stages.  The  ordinary  width  i 
about  10  feet;  depth,  O.S  of  a  foot;  velocity,  high  at  all  stages.  Th 
gage  is  read  once  each  da}'  by  Lewis  Pinkham,  of  East  Holden. 

The  station  at  the  southeast  outlet  was  established  July  19,  19(»4,  b 
H.  K.  Barrows.     It  is  located  at  the  highway  bridge  about  1^  miU 
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southeast  of  Lake  House  railroad  station,  and  is  a})out  700  feet  south- 
east of  the  Maine  Central  Railroad  crossin^^.  A  plain  staff  ^a^e  is 
fastened  vertically  to  the  logs  of  the  floor  and  the  right  abutment  of 
the  single-span  highway  bridge.  It  is  referred  to  bench  marks  as  fol- 
lows: (1)  A  point  and  circle  on  stone  of  the  southeast  abutment  of  the 
bridge  marked  *•'  B.  M. — 1";  elevation,  6.31  feet  above  the  gage  datum. 
(2)  Highest  point  of  stone  al)Out  50  feet  north  of  the  gage  on  the  west 
side  of  the  road,  inclosed  by  a  circle  and  marked  "  B.  M.^2";  eleva- 
tion, 10.04  feet  above  the  gage  datum. 

Discbarge  measurements  are  made  at  low  and  medium  stages  by 
wading  just  below  the  bridge,  and  at  high  stages  from  the  downstream 
«ido  of  the  bridge  to  which  the  gage  is  attached.  The  channel  is  curved 
for  about  25  feet  above  the  station  and  straight  for  some  30  feet  below. 
The  bed  of  the  stream  is  of  gravel,  rough  but  permanent.  The  banks 
are  rocky,  wooded,  and  liable  to  overflow.  There  is  but  one  channel  at 
all  stages.     The  gage  is  read  only  when  meter  measurements  are  made. 

The  station  on  Phillips  Lake  was  established  July  19, 1904,  by  H.  K. 
Barrows.  It  is  located  about  one-fourth  mile  west  of  Lake  House 
railroad  station.  The  gage  is  a  plain,  vertical  staflf  fastened  to  a  bowl- 
der on  the  east  shore  of  the  lake  about  300  feet  northwest  of  Dr.  L.  S. 
Chilcott's  cottage.  It  is  referred  to  benchmarks  as  follows:  (1)  A 
point  on  ledge  of  rock  east  of  the  gage,  inclosed  I)}'  a  circle  and 
marked  "B.  M. — 1";  elevation,  10.28  feet  above  gage  datum.  (2)  A 
point  on  a  ledge  of  rock  about  10  feet  west  of  the  gage,  inclosed  by  a 
cirrle  and  marked  '^  B.  M. — 2  ";  elevation,  11.86  feet  above  gage  datum. 
This  gage  has  been  read  at  intervals  of  a  week  or  two,  and  results 
furnished  through  the  courtesy  of  Dr.  L.  S.  Chilcott,  of  Bangor,  dur- 
ing the  summer  and  fall  of  1904. 

An  additional  vertical  staflf  gage,  referred  to  the  same  datum,  was 
ejitablished  on  December  6,  1904.  It  is  fastened  to  the  east  abutment 
of  the  Maine  Central  Railroad  bridge  over  the  northern  end  of  Phillips 
Lake.  It  is  referred  to  bench  marks  as  follows:  (1)  The  northwest 
comer  of  wing  wall  at  west  end  of  bridge;  elevation,  16.79  feet  above 
gage  datum.  This  gage  is  read  once  a  week  by  II.  C.  Lord,  section 
foreman  of  the  Maine  Central  Railroad,  who  lives  at  East  Holden. 

Observations  at  these  stations  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Difcharge  im€unireitienlM  of  PhiUips  Jxike^  north  outlet ,  (U  Eaut  IloUlen^  Me.,  in  J 904. 


Date. 


Hydrographer. 


July  19 H.  K.  Barrows 

August  18 F.  E.  Pressey  . 

Octolier  17 » do 


Area  of 
section. 


Mean  Ga^o 

veUK'ity.    i    li<dght. 


Sijuarc  Ji-et.      Ft.j)erKec. 


h\€t. 


Discharge. 


SfCfrnd-ft'Ct. 


7.86 
6.54 
4.36 


1.23  .       1.55 

.97         1.45 

1.2<)  1.46 


9.66 
6.29 
5.64 
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Discharge  measurements  of  Phillips  Dike,  soutlieast  outlet,  near  Greerdakey  Me.,  m  1901 


Date. 


July  19.... 
Augii><tl8.. 
O(!tober  17. 


Hydrogmpher. 


H.  K.  Barrows 
F.  E.  Pressey. 
do 


Area  of 
Hpction. 


Square/cd. 

1.23 

.20 

1.25 


Mean 
velocity. 


Ft.  per  tee. 

0.89 

.35 

1.18 


Ga^e 
height 

FeeL 

1.42 

1.14 

1.49 

Diflcharge. 


SeeoudJetL 

1.09 

.07 

i:48 


Mean  daily  gage  height,  in  feet,  of  Philips  Ijake,  north  ouilet,  aJt,  East  HoMen,  Me,,  for  1964- 


Day. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

1 

1.70 
1.70 
1.65 
1.66 
1.65 
1.60 

i.eo 

1.60 
1.60 
1.55 
1.56 
1.65 
1.48 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.62 
1.50 
1.48 
1.45 
1.45 
1.45 
1.45 
1.45 
1.48 
1.45 
1.45 

1.45 
1.50 
1.48 
1.46 
1.46 
1.45 
1.45 
1.46 
1.45 
1.42 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 



........ 

1.46 
1.46 
1.45 
1.45 
1.45 
1.45 
1.45 
1.45 
1.46 
1.46 
1.45 
1,46 
1.45 
.  1.45 
1.45 

1.46 

l.» 

2 

1.45        1.90 

3 

1.45        8.00 

4 

1.45        IW 

5 

1.45      i.n 

6 , 

1.45        1.70 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.56 
1.50 
1.50 
1.50 
1.50 
1.52 
1.55 
1.52 
1.50 
1.50 
1.60 
1.50 
1.60 
1.55 
1.70 
1.70 
1.70 
1.70 

1.45 
1.46 
1.45 
1.45 

1.70 

8 

1.70 

9 

1.70 

10             . 

1.0 

11 

1.45 

1.66 

12 

1.45  '       l.fiS 

13 

1.46        l.W 

14 

1.46  1      1.70 

1ft 

1.45        l.» 

hi 

1.45  1      l-fi* 

17 

1.46  1      l.fi& 

18 

1.45  1      1.^ 

19 

1.46        1.70 

20 

1.45        l.» 

21 

1.50  i      170 

22 

1.50  i      1-75 

aj 

1  60  1      1-70 

24 

1  66  1      1* 

•25 

1.60  '      l'^ 

26 

1.65  1      l-^ 

27 

1.70         l-^** 

28 

1.75  1       1.7^ 

29 

1.76         1.^ 

30 

1.75 '     i.e^ 

31 

1.6f 

a  Ni)  gaKC  itmrHiigH  October  1-lfi. 
Mean  daily  gage  height,  infeet,ofPhiUipslAike,  at  Blast  IfoldeJi,  Me.,  for  1904- 


Day. 

July. 

Aug. 

Oct. 

Dec. 

19 

Day. 

July. 
7.05 

Aug.    , 

Oct 

Dec. 

G... 

6.50 
6.37 

8.30 

1 
1 

14 

21 

6.62  ! 
6.70 

17 

7.34 

22 

18 

6.40 

31.. 

6.70 

1 
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KENXEBBC  RIVKR  DRAINAGK   BA8TN. 

ionebec  River  is  one  of  the  best  streams  in  the  United  States  for 
evelopment  of  water  power.  Its  basin,  which  lies  wholly  within 
Itate  of  Maine,  between  those  of  the  Androscoggin  and  the  Penob- 
is  150  miles  in  length  and  from  50  to  80  miles  in  width  in  the 
portion,  embracing  a  total  area  of  6,110  square  miles.  Of  this 
1,330  square  miles  are  tributary  to  Moosehead  Lake,  in  which 
iver  has  its  source.  The  upper  tributaries,  however,  rise  in  the 
,  forested  areas  lying  to  the  east  and  west  of  that  lake.  Of  these, 
;e  River  is  the  most  impoi-tant.  The  northern  part  of  the  drain- 
lasin  is  broken  by  offsets  from  the  White  Mountains.  Nearly  the 
e  of  the  upper  portion  is  forest  covered  and  in  its  original  wild 

low  the  outlet  of  Moosehead  Lake  the  hills  close  in  upon  the 
,  forming  a  narrow,  rocky  chasm,  with  steep  and  precipitous 
.  From  Moosehead  Lake  to  The  Forks  the  river  is  a  torrent, 
otal  fall  in  the  23  miles  being  500  feet.  Dead  River  is  tributary 
e  Kennebec  at  The  Forks.  Below  this  junction  the  river  flows 
a  lesser  slope  in  a  narrow,  winding  bed  about  20  miles  to  Bing- 
thence  through  a  broader  valley  in  which  are  located  many 
9.  There  are  l)etween  Bingham  and  tide  water  a  number  of  large 
at  which  water  power  has  been  developed. 

e  prevailing  rock  in  the  northern  part  of  the  basin  is  slate,  with 
t  of  sandstone  to  the  west  and  a  district  of  granite  to  the  east  of 
behead.  South  of  Bingham  mica-schists  run  into  the  clay  slate 
)ots  and  elsewhere  into  gneiss,  but  (except  where  broken  by 
sions  of  gi-anite,  as  at  Hallowell  and  Augusta)  slate  prevails 
r  as  Gardiner.  Below  the  latter  city  gneiss  predominates,  with 
:;hes  of  mica-schists  on  the  east  bank.  The  surface  materials  are 
J  pulverized.  Water-retaining  sands  and  gravels  are  more  abun- 
in  the  northern  part,  succeeded  by  a  greater  proportion  of  loam 
•lay  to  the  south. 

le  areas  of  the  drainage  basins  of  the  river  and  its  principal  trib- 
ies  are  given  in  the  following  table. 
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Draimige  areas  of  Kennebec  Rirer  and  principal  triinUarie$. 


River. 

Locality. 

Kennebec 

Outlet  "^  Mnnfloh€«4^  T/iike 

Do 

The  Forks 

Do 

Immediately  below  mouth  of  Dead  River 

Caratunk  Falls,  Solon 

Do 

Do 

North  Aneon,  above  mouth  of  Garrabaasett 
River. 

Madison 

Do 

Do 

Norridgewock 

Do 

Fairfield 

Do 

Do 

Water ville,    above    mouth    of    Sebasticook 
River. 

Waterville,    below    mouth    of    Sebasticook 
River. 

Augusta 

Do 

Do 

Head  of  Merrvmeeting  Bay 

Moose 

Mouth 

Roach 

Roach  River 

Demi 

Mouth,  The  Forks 

Carral>afiHett 

North  Anson,  a))ove  Embden  Brook 

Do 

Mouth 

Sandv 

Farniington 

Do 

Mouth 

St*l)a8ticook 

do 

Mennalonskee 

do 

Cobboflseecontee 

do 

1 

Drains 
area 


Sijuareti 
1, 
1, 
2, 


The  United  States  Geological  Survey  now  maintains  gaging  stati 
at  the  following  places  in  the  Kennebec  drainage:  On  the  Kenne 
at  The  Forks  and  at  North  Anson;  on  Moose  River  at  Kockwood; 
Roach  River  at  Roach  River;  on  Dead  River  at  The  Forks;  on  i\ 
bassett  River  at  North  Anson;  on  Sandy  River  near  Madison;  on  A 
salonskee  River  at  Waterville. 

In  addition,  figures  of  flow  are  furnished  the  Survey  by  prii 
parties  for  Kennebec  River  at  Waterville,  and  Cobbossecontec  Ri 
at  Gardiner. 

KENNEBEC  RIVER  AT  THE  FORKS,  ME. 

This  station  was  established  by  N.  C.  Grover,  September  28,  1( 
at  the  wooden  highway  bridge  acjross  Kennebec  River  at  The  Foi 
above  the  mouth  of  Dead  River.  The  drainage  area  at  the  statio 
1,670  square  miles.     Of  this  area  1,330  square  niil^s  are  tributan 
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McM)sebead  Lake,  while  the  remaining  340  square  miles  are  drained 
into  the  Kennel)eo  by  small  streams  witli  steep  slopes  and  no  storage. 
Practically  all  land  surfaces  above  this  point  are  in  forest.  There  are 
two  gages — one,  a  vertical  rod,  is  attached  to  the  timber  retaining  wall 
on  the  left  bank  about  76  feet  above  the  bridge;  the  other  is  of  the 
standard  chain  type,  and  is  attached  to  the  bridge  floor;  length  of  chain, 
17.18  feet.  The  datum  of  the  two  gage^  is  the  same  and  is  referred 
to  two  bench  marks;  (1)  the  top  of  a  bolt  on  the  east  abutment,  north 
»ide  of  bridge;  elevation,  12.85  feet  above  gage  datum;  (2)  marked 
point  on  the  floor  of  the  bridge  near  the  east  end  of  the  gage  box; 
elevation,  15.42  feet  above  gage  datum;  gage  datum  is  at  elevation 
562.85  feet  above  mean  sea  level,  as  determined  by  the  Kennebec  River 
survey  of  1904.  The  initial  point  of  soundings  is  on  the  left  bank, 
marked  by  a  rod  across  the  bridge,  just  above  the  abutment  and  >)elow 
the  bridge  floor.  The  channel  is  straight  above  the  station  for  about 
200  feet  and  below  for  a  distance  of  500  feet,  is  unbroken  by  piei-s, 
and  is  al>out  125  feet  wide  at  ordinary  stages  of  the  river.  The  cur- 
rent is  swift;  observed  mean  velocities  ranged  from  7.67  feet  per  sec- 
ond at  g^ge  height,  5.60  to  0.86  of  a  foot  per  second  at  gage  height 
0.90.  The  banks  are  high  and  rocky  and  the  bed  is  rocky  and  perma- 
nent.   The  gage  is  read  twice  daily  by  William  W.  Young. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

DMiarge  nteasurements  of  Kennebec  River  at  The  Forksy  Me. ,  1901-1904. 


Dau?. 


Hydrographer. 


1901. 
^ptember  28  . . 
October  20 

1902. 
April  25 

N.  C.  Grover 

do 

N.  C.  Grover 

Juneie 

do 

June25 

do 

September  29  . . 

1903. 
August  18 

F.  E.  Preseey 

N.  C.  Grover 

^'ovelnber4 

do 

^'ovenlbe^4 

do 

1904. 

July  27 

Aogiist  29 

H.  K.  Barrows 

do 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

Square/eel. 

Ft.  per  Bee. 

FkL 

Second/eet. 

774 

2.40 

2.60 

1,860 

550 

.86 

.90 

473 

930 

3.76 

3.70 

3,500 

1,160 

7.64 

5.60 

8.860 

l,a50 

5.61 

4.75 

5,900 

730 

2.03 

2.10 

1,480 

979 

4.27 

3. 95 

4,180 

614 

1.23 

1.26 

757 

614 

1.24 

1.26 

759 

a50 

1.63 

1.70 

1,060 

863 

3. 15 

3.  12 

2,  720 
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yfean  daily  gage  height^  in  feet ^  of  Kenneftec  River  at  The  ForkSf  Me.,  for  l904. 


Day. 
1 

Jan. 

1.90 
hi.  90 

Feb. 
2.30 

Mar. 
"2.40 

Apr. 
2.00 

2 

3 

1.60 

.80 

.80 

.90 

1.10 

(rl.20 

a6.80 

92.60 

j/3.20 

a3.70 

2.80 

2.80 

4 

r2.30 


5 

6 

1 

7 

a2.00    

1 

a  2. 20 
2.40 
2.50 

a2.50 

a  2. 30 


8        .         .•  .. 

9 

al.90  ' 

1 

10 

n 

i2.60 

12 

<'1.90 

13 

1.90  1  i2.C0 

14 

2.10 

15 

2.60 



a  2. 10 

3.10 

K)                   

<'2.00 

3.10 

17 

2.90 

IS 

'•2.40 
2.40 

2.30 

i2.40 

2.40 

1  80 

19 

<?2.00 

2.10 

20              

1.70 

21 

r2.00 
''2.00 

1.70 

22 

1.80 

23 

....... 



1.90 

24 

' 

2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.10 
2.20 

2.65 

'25 

f2.30  1 

' 

3.35 

26 

3.20 

27 

'•2.40 

3.25 

•28 

<^2.30 

3.30 

29 

'•2.40  ' 

3.40 

30 

3.95 

31 

1 

May. 

June. 

4.85 

5.75 

4.25 

5.65 

3.70 

6.25 

3.60- 

5.90 

8.40 

6.30 

3.40 

5.90 

3.30 

6.40 

3.30 

4.75 

8.20 

5.35 

^.70 

6.10 

5.30 

6.10 

4.80 

6.30 

4.00 

7.00 

8.20 

6.90 

4.10 

4.20 

4.30 

4.20 

4.65 

4.45 

4.80 

3.90 

5.65 

3.90 

5.30 

fc7.60 

4.90 

3.10 

fc4.60 

5.25 

fc3.85 

4.26 

it3.85 

5.60 

it3.90 

4.60 

4.35 

4.55 

4.35 

4.45 

4.30 

5.50 

4.10 

5.55 

4.00 

5.26 

ruly. 

Aug. 

Sept, 

4.10 

2.25 

3.0&; 

4.20 

2.40 

8  10  1 

4.75 

8.70 

3.60  i 

4.60 

8.25 

4.10  1 

4.40 

8.80 

4.06  , 

4.10 

3.26 

8.85 

4.16 

3.15 

3.30 

3.95 

8.10 

3.05 

4.00 

8.06 

2.90 

4.05 

3.36 

2.80  1 

4.80 

3.26 

2.70  ! 

4.85 

8.66 

2.60  1 

5.26 

8.55 

2.60 

5.80 

8.75 

2.65  1 

5.20 

3.30 

2.96 

6.10 

2.10 

2.20 

5.50 

3.90 

1.90, 

4.40 

3.36 

1.80  1 

4.15 

3.50 

1.70 

4.10 

3.40 

1.60 

4.00 

2.36 

1.50 

5.86 

2.30 

1.70 

2.16 

1.50 

1.75 

6.10 

1.75 

2.00 

4.20 

2.00 

2.60 

3.60 

2. -25 

2.60 

3.60 

2.66 

2.65 

3.40 

8.10 

2.70 

3.70 

8.20 

2.66 

8.40 

8.10 

2.70 

8.06 

8.10 

Oci, 

Nov. 
1.45 

2.60 

2.86 

1.40 

2.06 

1.40 

1.85 

1.40 

1.96 

1.55 

1.50 

1.70 

1.36 

2.50 

1.30 

2.65 

1.80 

2.15 

1.60 

110 

2.30 

1.95 

2.85 

2.00 

8.05 

2.15 

8.10 

2.30 

8.10 

2.20 

8.06 

2.80 

3.00 

2.20 

2.65 

2.20 

2.40 

2.15 

2.80 

2.10 

2.2h 

2.15 

2.55 

2.10 

2.80 

2.05 

2.06 

2.05 

2.40 

2.00 

2.25 

2.00 

2.00 

2.05 

1.70 

2.00 

1.80 

2.00 

1.65 

2.10 

1.60 

Der. 

110 
110 
110 
<<1» 
<1« 
el«) 

/leo 

*170 

urn 

A3. 10 
<S.2D 
IS 

3.ao 

S.50 
S.SO 

%.» 

iOO 
4.10 
4.10 

ifl 

4.« 

itf 

4.40 
i6D 
4.00 
4.(9 
4.« 
150 
4.80 
4.70 


a  Ice  2.2  feet  thick.  bice  1.4  feet  thick. 

Anchor  ice  cauncd  backwater  effeta  on  gage  estimated  afl  follows: 


«Ice2fe«tthiflJ. 


'*0.4  foot. 
«?0.3  foot. 
/0.5  foot. 

0  ice  from  Dead  River  formed  a  jam  a  short 
diMtant;e  below  gage  and  caiuied  backwater. 
*0.6  foot. 


/0.7  foot. 

i  Ice  2.1  feet  thick. 

k  Log  Jam  formed  short  distance  below  xas* 
caused  estimated  backwater  effect  on  gage  of  Oi 
foot. 


Note.— During  frozen  Hi^anon  gage  readings  are  to  surface  of  water  In  hole  cut  in  ice. 
Haling  table  for  Kenrwhec  Hirer  at  The  Forks^  Me.,  from  January  1  to  December  SI,  190i 


CirHge 

height. 

Di-scharge.    ' 

1 

height. 

Discharge. 

Fid. 

Second /td.  ^ 

Feel. 

Sramd-ffC't. 

0.9 

480     , 

1.6 

1,040 

.95 

520     ij 

1.7 

1,120 

1.0 

560     1 

1.8 

1,200 

1.05 

600    ! 

1.9 

1,285 

1.1 

640 

2.0 

1,365 

1. 15 

680    1 

2.1 

1,445 

1.2 

720    ' 

2.2 

1,525 

1.25 

760     i 

2.3 

1,610 

1.3 

800     1 

2.4 

1,700 

1.4 

880 

2.5 

1,800 

1.5 

960    1 

2.6 

1,900 

Gage 
height. 

i 

1  Di.««chaige. 

1 

fhi. 

Sfcond'/eet. 

2.7 

1       2,000 

2.8 

1       2, 105 

2.9 

1       2,220 

3.0 

1      2, 350 

3.1 

1      2,490 

3.2 

1      2,6:^ 

3.4 

1      2,950 

3.6 

;      3,310 

3.8 

1      3,700 

4.0 

'      4,120 

4.2 

4,560 

1 

Gage 
height 

Discharge. 

Feet. 

SeamdrJeeL 

4.4 

5,020 

4.6 

5,510 

4.8 

6,040 

5.0 

6,620 

5.2 

7,280 

5.4 

8,010 

5.6 

8,780 

5.8 

9,620 

6.0 

10,610 
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I     Thefore^ing  table  is  applicable  only  for  open-channel  (Hinditiomi.     It  is  l>a8e<l 
'  Qpoo  11  iiim*barge  meanarements  made  <hiring  1901  to  1904,  inclusive.     It  is  well 
defined  l)etween  )?age  hei^hti)  1  foot  antl  5  feet.     Above  6  feet  ga^^  height  the  din- 
chuges  are  e^tinnatecl  by  logarithmic  extension  of  the  dis<*harge  curve. 

EntimeUed  inoiUhly  digcharge  of  Kennebec  River  at  The  Fbrh,  Mr.,  fitr  1904. 
[Draiiia«:e  area,  1.670  square  miles.] 


Month. 


April  (10-30) 

% 

Jane 

July 

38t. 

'er 

Ortober.. 
Sovemlier 


Discharge  in  Mecond-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 
2,226 

Second-feet 

Iter  HQuare 

mile. 

Depth  In 
inchei*. 

4,015  1 

1,120 

1.33 

1.04 

8,780  I 

2,6:^5 

5,255 

3. 15 

3.6:^ 

18,090 

3,8a5 

8,001 

4.79 

5.34 

10,960 

1,485 

5,  232 

3. 13 

3.61 

3,910 

960  1 

2,440 

1.46 

1.68 

4,sao 

960 

2,078 

1.24 

1.38 

2,490 

800 

1,565 

.937 

1.08 

1,950 

880 

1,377 

.825 

.920 

KENNEBEC    RIVER  NEAR   NORTH   ANSON,  ME. 

This  station  was  established  on  October  18,  1J)01,  by  N.  C.  Grover. 
It  is  located  1^  miles  east  of  North  Anson,  above  the  mouth  of  Carni- 
bassett  River.     The  drainage  area  at  this  point  is  2,880  square  miles. 
Measurements  are  made  from  the  wooden  highway  bridge  across  the 
Kennebec,  known  locally  as  Patterson  Bridge.     There  are  three  gages: 
One  is  a  vertical  rod  fastened  to  the  bridge  pier;  another,  for  high- 
water  observations,  is  a  vertical  rod  attached  to  the  right  abutment; 
the  third  is  a  low- water  gage  of  the  standard  chain  type,  and  is  attached 
to  the  wooden  truss  on  the  upstream  side  of  the  bridge;  length  of  chain, 
30.40  feet  when  gag^  was  established,  but  changed  to  30.36  feet,  July 
26,  1904,  owing  to  settlement  of  bridge.     Gage  datum  is  elevate 
241.24  feet  above  mean  sea  level,  as  determined  by  the  Kennebec  River 
survey  of  1904.     The  datum  of  the  three  gages  is  the  same  and  is 
referred  to  four  bench  marks:  (1)  Top  of  pier  back  of  the  gage;  eleva- 
tion, 22.50  feet.     (2)  Top  of  the  southeast  corner  of  the  twelfth  stone 
from  the  top  of  west  abutment;  elevation,  9.55  feet.     (3)  Copper  bolt 
in  bowldei*  on  right  bank  about  100  feet  above  the  bridge;  elevation, 
10.66  feet     (4)  Marked  point  on  the  bottom  chord  of  the  bridge  near 
the  chain  gage;  elevation,  25.15  feet  originally;  changed  to  25.03,  Jul}^ 
26, 1904.     The  initial  point  for  soundings  is  on  the  left  bank  at  the 
outside  of  the  end  post  of  the  center  truss  of  the  bridge.     The  channel 
is  straight  above  the  station  for  500  feet  and  below  for  1,000  feet  and 
^  a  width  of  about  350  feet,  broken  by  one  pier      The  cuTTe,T\t  \^ 
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moderately  rapid,  except  near  the  left  hank;  observed  mean  velocities 
at  the  station  'have  mn^ed  from  8.B5  feet  per  se<*ond  at  gajje  height 
i\,S{)  feet  to  1.40  feet  per  second  at  gage  height  2.S5.  Low- water 
measurements  are  madeirom  a  Ixmt  alx)ut  1,00()  feet  below  the  station 
at  a  section  where  there  is  a  l)etter  distribution  of  current.  The  right 
])ank  is  high  and  rocky,  w^hile  the  left  bank  is  comparatively  low  and 
subject  to  overflow  at  the  time  of  highest  water.  The  bed  of  the 
stream  is  rocky,  with  sand  over  a  portion  of  the  section,  and  is  per- 
manent. The  gage  is  read  twice  daily  by  Mrs.  C.  S.  Benjamin,  the 
toll  collector  at  the  bridge. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

I>Muirge  me(imiremenUt  of  Keiinttfter  River  near  North  Armmf  Me.^  1901-1904. 


Date. 

HydniKrapher. 

1901. 
0;!U>l>er  14... 

1 
..1  N.C.Grover 

()r.t4>»)er  18... 

do 

1902. 

1 

July  29 ;  F.  E.  Preiwey. 

1903. 

March  28 |  F.  E.  Pressey 

May  27 1 do 

June  15 , 

June  16 , 

June  16 , 

July  17 

August  15 

SeptoHiber  24  . 
Noveml)er  6  .. 

1904. 

January  27 

January  28 

March  2 

March  4 , 

June  10 

July  26 

August  30 


....do 

....do 

....do 

....do 

....do 

N.  C.  (irover  . 
j  F.E.Pressey. 


F.  E.  Pressey... 

do 

do 

do 

do 

H.  K.  Barrows 
do 


Area  of     ' 
section.     I 

r 

Square  fed. 
1,540 
1,500 

2,390 

2,900 

1,970 

3,050  I 

'         I 

2,424  I 

2, 250  1 

1,920  j 

2, 120  I 

1,790  I 

428 


vJl^Uy.    I  heSl    ,'  ^^^^- 

I        ! 

Fl.prraec.   ',      FM.        Sfnmd-ffd. 
2.02  '      3.20  3,120 

1.64  I      3.00  ;         2,460 


393  . 
398  1 
285  i 
285  I 
2, 770  I 
1,780  I 

1,940 ; 


2.60 

4.55 

6.230 

3.93 

6.50 

11,400 

1.59 

3.25 

3,130 

3.64 

6.80 

11,100 

2.79 

4.90 

6,740 

2.48 

4.38 

5,5S0 

1.54 

3.25 

2,960 

1.89 

3.78 

4,00f 

1.40 

2.85 

2,5a« 

2.83 

2.00 

»1,20 

1.90 

^3.40 

74 

1.97 

ft  3.  40 

It 

1.86 

<^3.55 

5i 

2.01 

<^3.65 

b-i 

3.09 

6.00 

8,56 

1.35 

2.94 

2,40 

1.65 

3.43 

8,21 

a  Different  section. 

i>  River  frozen.    Gage  height  to  water  surface.    Ice  2.2  feet  thick. 

c  River  frozen.    Gage  height  to  water  surface.    Ice  2.6  feet  thick. 
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(eon  daUy  gage  height  infeet^  of  Kennebec  River  near  North  Amon^  Me.,  for  1904^ 


Day. 


Jan.      Feb.     Mar. 


3.70 


rf3.50 


/S.50  i 


/8.20 


/3.40 


as.  60 
as.  60 
as.  60 
as.  60 
a8.60 


fc4.20 


ft  3. 20 


/3.50 


."•3.40  |/3.70 
.«3.40    ' 


«»8.20  ' 


Apr.     May.  '  June.    July.    Aug. 


A4.00 
M.40 


.m4.40 


I 


ft4.80 
4.90 
4.90 
4.90 
4.90 
5.00 
6.15 
5.50 
5.75 

96.85 
8.45 

10.10 
8.(i0 
6.80 
5.00 
4.90 
4.40 
4.00 
3.65 
4.25 
4.10 
8.80 
4.15 
4.80 
5.60 
5.90 
6.00 
6.15 
7.05 
8.95 


r. 


9.65 
8.65 
8.70 
7.75 
7.25 
7.40 
7.15 
6.05 
6.70 
9.10 
8.50 
10.70 
8.3') 
7.00 
6.10 
9.90 
9.95 
8.15 
7.35 
7.35 
6.35 
6.80 
6.40 
5.90 
5.55 
5.90 
5.85 
5.45 
6.20 
6.80 
5.90 


6.00 
6.00  i 
5.20  ! 
5.20  I 
5.70 
6.06  I 
7.40  , 
6.90  I 
6.36  ' 
6.60 
6.45 
5.85 
5.60 
5.35  I 
5.05  I 
5.05  I 
4.80  ; 
4.60  i 
4.50  ; 
4.60 
4.95  ! 
4.60 
4.80 
4.25 
4.10 
4.30 
4.36 
4.40 
4.30 
4.20 


4.30 
4.55 
4.90 
4.75 
4.50 
4.30 
4.25 
4.10 
4.05 
3.95 
3.95 
5.00 
5.60 
5.3) 
5.10 
5.10 
4.80 
4.80 
4.80 
3.85 
4.00 
3.06 
3.05 
3.40 
3.55 
3.25 
3.65 
4.15 
3.90 
3.95 
3.95 


Sept.     Oct. 


5.00 

4.50 

4.20 

4.40 

4.70 

4.80 

4.10 

4.50 

3.60  I 

3.45  I 

3.25  I 

3.30  i 

3.90 

3.50 

3.40 

3.95 

4.90 

4.50  ' 

3.65 

3. 85 

4.20 

3.70  , 

3.80  i 

3.00 

3.00  I 

2.85  I 

2.95  I 

3.25  I 

3.50  ' 

3.40  I 

3.40 


3.40 
3.40 
3.65 
4.20 
4.65 
4.25 
4.00 
3.80 
3.60 
3.45 
3.15 
3.20 
3.15 
3.15 
3.45 
3.95 
3.90 
3.40 
3.20 
3.00 
2.90 
3.05 
3.00 
3.05 
3.30 
3.80 
3.80 
3.80 
4.00 
5.10 


5.70 
5.06 
4.55 
3.95 
3.80 
8.40 
3.15 
3.00 
2.95 
2.95 
3.15 
3.35 
3.70 
3.80 
3.75 
3.75 
3.90 
3.75 
3.30 
3.25 
3.20 
4.70 
4.80 
4.55 
4.20 
8.75 
4.15 
4.20 
3.50 
3.30 
3.20 


Nov. 


3.05 
2.95 
2.75 
2.75 
2.75 
2.80 
8.15 
3.45 
8.85 
3.15 
8.20 
3.20 
8.15 
3.30 
3.15 
3.15 
3.15 
3.15 
3.05 
2.95 
3.00 
3  40 
3.20 
3.25 
3.15 
3.20 
3.20 
3.55 
5.10 
5.75 


Dec. 


^6.05 


e5.00 


J4.0 


/3.80 


"5.00 


a  Ice  2.5  feet  thick, 
ft  Ice  2  feet  thick. 
e  River  frozen  over, 
rflce  1.9  feet  thick. 
« ice  0.35  foot  thick. 
/  Ice  1  86  feet  thick. 
a  River  clear  of  ice. 


*Ice  2.8  feet  thick. 
i  Ice  2.4  feet  thick, 
i  Ice  0.6  foot  thick, 
fclce  2.7  feet  thick. 

'  Ice  0.9  foot  thick;  gage  reading  to  top  of  ice  --=  3.M. 
« Ice  2.2  feet  thick. 
"Ice  1.8  feet  thick;  gage  reading  tt»  lop  of  J<'e  ^  5.0. 


E.— During  frozen  Heaituu  gage  readings  are  to  surface  of  water  in  hole  cut  in  ice. 
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Rating  table  of  Kennebec  RUht 


near  North  An^niy 
SI,  1904. 


Me.,  from  January  1  to  Dect 


I    hei^t. 

1 

DiKcharge. 

1 

Secfmd/eei. 

Gage 
height. 

Discharge. 
Seamd/cet. 

Gage 
height. 

1 

1 
Discharge.  , 

Second-feet, 

Gage 
height. 

Fat. 

DiHChai 

Feet. 

fW. 

fM, 

.Second-, 

2.  75 

2,150     1 

4.0 

4,587 

,      5.5 

8,360 

7.0 

12,61 

,      2.8 

2, 224     1 

4.1 

4,825 

1      5.6 

8,630 

7.2 

13,  a 

!      2.85 

2,302     ! 

4.2 

5,065 

!      5.7 

8,900 

7.4 

13,9: 

1      2.9 

2,384 

4.3 

5,m5 

!      5.8 

9,170    1 

7.6 

14,5 

2.  95 

2,468 

4.4 

5,545 

1      5» 

9,450    1 

7.8 

15,1. 

3.0 

2,554     , 

4.5 

5,785 

1      6.0 

9,730 

8.0 

15,7 

3.1 

2,72^) 

4.6 

6,035 

1      ^1 

10,020 

8.2 

16,4 

,       3. 2 

2, 908     1 

4.7 

6,285 

1      6.2 

10,310 

,      8.4 

17,0 

3.3 

3,091     ' 

4.8 

6,535 

6.3 

10,600 

8.6 

17,7 

'       3.4 

3,  281 

4.9 

6,790 

6.4 

10,890 

8.8 

18,3 

3. 5 

3, 479 

5.0 

7,050 

6.5 

11, UO 

9.0 

18,9 

3.6 

3,685 

5.1 

7,310 

6.6 

11,480 

9.5 

20,6 

3.7 

3, 899 

5.2 

7, 570 

6.7 

11,780 

10.0 

22  2 

3.8 

4,121 

5.3 

7,8:^ 

'      6.8 

'    12,080 

10.5 

23,9 

3.9 

4,351 

5.4 

8,090 

6.9 

12,380 

The  alx)ve  table  is  applicable  only  for  open-channel  conditions.  It  is  basec 
13  discharge  meaaurenients  made  during  1901  to  1904,  inclusive.  It  is  fairl 
defined  between  gage  heights  2  feet  and  5  feet.  Above  gage  height  5  feet  tlie 
is  somewhat  uncertain.    The  table  has  Ijeen  extended  beyond  these  limits. 

Eatimated  monthhj  discharge  of  Kennebec  River  near  North  Amon,  Me,,  for  19i 
[Drainage  an»a.  2.880  pqiiare  miles.] 


DiHcharge  in  sc<;ond-feet. 


Rnn-<)ff. 


Month. 


Maximum. 


Ai^ril  10-30 22,620 

24,660 
13,920 
8,630 
7,050 
7,310 
8,900 

9,oa5 


May 

June 

July 

August 

September. 
October  ... 
November . 


Minimum. 

3,  791 
8,225 
4,825 
2,641 
2,  302 
2,384 
2,462 
2, 150 


Mean. 


9,755 
13,940 
7,783 
5,250 
4,265 
3,  747 
4,221 
3,146 


Second-feet 

per  square 

mile. 


3.:i9 
4.84 
2.70 
1.82 
1.48 
1.30 
1.47 
1.09 


KENNEBEC   RIVER   AT  WATKKVILLE,  ME. 

The  only  long-continued  observations  of  the  flow  of  the  riv< 
those  which  have  been  made  at  Waterville  by  the  Hollingswo 
Whitney  Company,  which  kindly  furnishes  the  results  for  public 
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rks  of  that  company  are  above  the  mouth  of  Sebasticook  River, 
butary  drainage  area  of  the  Kennebec  at  that  point  is  about 
)uare  miles.  Observations  are  made  at  12  oVlock  noon  of  each 
at  hour  having  been  chosen,  after  investigation,  as  a  time  when 
V  is  least  affected  by  storage  at  dams  upstream  and  as  giving 
3arly  the  average  for  the  day. 

n  the  flow  of  the  river  is  less  than  3,500  second-feet,  the  whole 
:  is  diverted  through  the  water  wheels  of  the  mill,  of  which 
re  48.  Water  in  excess  of  the  above  amount  is  wasted  over  the 
All  of  the  wheels  have  been  tested  at  Hol3'oke  under  practically 
le  head  as  used  at  Waterville.  Discharge  curves  for  the  wheels 
•  overflow  of  the  dam,  both  with  and  without  flashboards,  were 
icted  several  years  ago  by  Mr.  Sumner  Hoi  lings  worth.  Esti- 
of  daily  flow  are  made  by  means  of  these  diagrams.  The 
5  through  the  crib  dam  has  never  been  measured,  but  100 
■feet  are  added  arbitrarilv  to  cover  this  item. 


daily  discharge,  in  second-feet,  of  Kennebec  River  at  Water^yHle,  Me.,fnr  J 904. 


Jan. 

Feb. 

Mar. 

1,018 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

.   1,313 

8,733 

34,770  1    7,532 

6,131 

5,080     3,514 

10, 460  1  4, 148  1   2, 906 

.      975 

918 

1,047       7,980 

83,910 

10,490 

5,980 

5, 168     3. 692 

7,968 

3,908      2,891 

.   1,381 

917 

1,044       6,770 

23,890 

10,220 

4,8?2 

4,086     3.415 

6.806 

3,649      3,462 

714 

944 

1,132       7.211     22,060 

8, 675     4, 140 

4,983  !  3,602 

5,960 

3,521      1,545 

896 

1,248 

1,370  :    6,777  |  20,730     10,310     7,370 

4,923  !  5,531 

4,183     3,516      3,160 

.       562 

940 

100       8,349     21.970     10,610     6,174 

4.508  '  5,921 

4,064     2,689      2,894 

969 

543 

659       9,541      18.370  1  12,740     5,585 

3.843     5,458 

4,306     3,494      2,783 

966 

940 

2,063  !  15,620     13,390     14,460     5.428 

4,817  ;  5.170 

3,875  1  3,486  1    2,764 

.    1,545 

629 

2,616  !  23,240     12,810     11,250     5.628     4,378  '  3,597 

3,959  1  3,573  ,    2,859 

100 

654 

2,982  !  33,340  |  25,760     13,250     3,423     3,943     4,050 

4,045  1  3,793      2,895 

1      830 

1,891 

3,562  i  33,530 

30,910     12,000 

5,442 

4,556 

2,610 

3,828 

3,223 

100 

1  1,218 

615 

3,291     27,600 

37.H40     11.190 

5,590 

4,970 

3,779 

4,116 

3,764 

3,183 

1      916 

713 

3,033  ;  23,080 

26.850       7,402 

7,049 

6,273 

3,779 

4,027 

2,669 

2,302 

1,909 

100 

3,254 

14,620 

19,610  !     6,051 

8,263     5,247 

3, 176 

4,284 

4,096 

2,459 

1,168 

645 

3,232 

12,310 

15,510  '    5.919 

6.9()9     5,687 

3,777 

4,159 

3,612 

2,587 

1,543 

1,389 

2,799 

10,590 

28,760       5,801 

6,989     5,326 

6,978 

3,144 

4.071 

2,323 

100 

538 

2,736 

8,813 

37,560  1     5,552 

3,694     5,087 

5,822 

4,350 

4,366 

2,596 

912 

1.432 

2,513 

8,348 

27,440       6,388 

5,512 

5.419     4,531 

4,464 

2,875 

1,249 

1,577 

578 

2,097 

7,947 

20,680  1     4,670 

5,774 

4,918     4,030 

4,121 

2,898 

3.163 

!      906 

1,393 

1,413 

8,414 

24,520 

6,458 

4,34b 

4,261  1  4,055 

4,062 

2,678 

3,178 

1,764 

100 

2,426 

10,530 

20,910 

6.401 

4.969     4,380 

2,961 

3,322 

3,755      2,771 

900 

1,031 

2,497 

10,460 

17,880 

6,324 

4.692     6.720 

3,767 

5,179     4,078      3,423 

910 

908 

3,078 

11,110 

15,150 

.  5, 979 

2,941  j  5.280 

4,004 

6,866     4,063      2,775 

308 

1,329 

3,372 

11,740 

14,530 

5.834 

3,987     4,537 

3,722 

5,722  1      658      2,899 

1,012 

987 

4,064 

15,180 

13,970 

5.579 

4,998     3,913 

2.691 

4,214  i  4,105 

1.966 

996 

1,295 

10,470 

16,820 

13,010 

5,110 

4,805 

4,112 

4,082 

4,146  1  2,407 

2,074 

1,642 

1,420 

11,080 

17,810 

11,1-20 

7,H48     4,699 

3.5:i5 

4,(M2 

4,816     3,465      3,127 

.1      638 

100 

11,380 

15,930 

11,2»X) 

7,251      1,933     2.950 

4,381 

4,516     2,%2 

2.833 

J      634 

651 

10,400 

20,910 

H.277 

ll.«60  '  5.619     4,256 

4,251 

3,964     2,353 

2,474 

629 

8,449 

36,110 

y,  o:n 

5. 123     5,  .5'23     4, 152 

8.111 

2, 768    3, 018 

.       348 

8,189 

9, 77 1 

4,550     4,53-1 

4,139    ,    2,764 
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MOOSE    RIVER   NEAR   ROCKWOOD,  ME. 

This  station  was  established  September  7,  1902,  by  N.  C.  Grover. 
It  is  located  4  miles  we^t  of  Kineo,  Me.,  and  2  miles  {rom  the  mouth 
of  the  river.  The  drainage  basin  is  680  square  miles  at  this  point. 
Water  is  stored  by  dams  at  the  outlets  of  several  of  the  lakes  and 
ponds  in  the  basin  above^  but  all  of  such  stored  water  is  used  for  log 
driving.  The  stage  of  the  river  changes  very  slowly  after  the  endoi 
the  log-driving  season.  Pi*actically  all  of  the  land  areas  in  this  basin 
are  in  forest.  Measurements  are  made  from  a  car  suspended  from  a 
steel  cable,  or  by  wading  at  low  water.  The  initial  point  for  soundinp 
is  on  the  right  bank,  1  foot  from  a  birch  tree,  to  which  the  taglineand 
ca})lo  are  attached.  There  are  two  gages:  One  is  a  painted  postdriven 
into  the  clay  bed  of  the  river  and  braced  from  several  trees;  the  othei 
is  a  standard  chain  gage  attached  to  trees  on  the  bank.  The  datum  ol 
the  two  gages  is  the  same,  and  is  referred  to  bench  marks  as  follows: 
(1)  Copper  l>olt  in  bowlder  8  feet  from  corner  of  house  of  Peter  Calla- 
ghan ;  elevation,  14. 58  feet.  (2)  Highest  point  of  large  bowlder  on  right 
bank  150  feet  below  the  cable;  elevation,  5.75  feet.  The  channel  is 
about  220  feet  wide  at  oi-dinary  stages  and  is  straight  both  above  and 
below  the  station.  The  banks  are  high  and  rocky;  the  bed  of  the  stream 
is  rocky  and  permanent.  The  gage  is  read  twice  daily  by  Peter  Callaghan. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Mean  daily  fjage  height j  in  feet,  of  Moo»e  River  near  Rockwood,  Me,,  far  1904. 


Day. 


Apr.    I  May.     June.  '  July.   I   Aug.      Sept. 


1 



■2 

«; :                ' 

<: ::::::;:.:;;. :.:.:.:i 

ft 1 

f, 1 

7 : :::::::::::::::i 

s 1 

y 1 

10 

1.80 
3.15 
8. 45 

11.  .  .  .          ..    .. 

12 

13 

8.70 

14 

3.85 
4.00 
4.10 
4. 15 
4.20 
4  20 

15 

16 

17 

18 

19 

20 

4.20 

21 

4.30 

22 

4  30 

23 

4.30 

24 

4  60 

2.') 

4.75 
t.  #11 

26 

5  05 

•27 

IZ 

'28 

5.65 

29 

6  85 

30 

6  20  1 

3? :::::::::;::;::: 

1 

6.55 

6.90 

7.16  I 

7.10 

7.80 

7.55 

7.40 

7.30 

7.25 

7.35 

8.00  '' 

9.05  I 

9.10 ; 

9.70  ' 
8.10  , 
7.90 
7.90 
7.65 
7.25  . 
7.05  ' 
6.85  , 
6.60  ! 
6.50  ! 
6.30  I 
6.00  I 
5.65  I 
5.45  I 
5.80  I 
5.06 
5.06 
4.95 


4.65 
4.60 
4.55 
4.25 
4.25 
4.55 
4.70 
4.95 
5.(X5 
5.00 
5.05 
5.25 
5.a5 
4.80 
4.65 
4.45 
4.25 
4.10 
4.10 


4.65 
4.65 
4.70 
4.60 
4.55 
4.56 
4.60 
4.20 


4.00  I 

3.95  I 

4.10  I 

4.20  I 

4.10  I 

4.00 

3.86  I 

3.75  , 

3.60 

8.50 

3.45  ' 

3.85  ! 

3.40 

3.36 

3.30 

3.20 

3.15 

3.00 

2.90 

2. 70 

2.60 

2.50 

2.  40 

2.40 

2.40 

2.40 

2. 45 

2.50 

2.60 

2.60 

2.50 


2.50 
2.60 
2.50 
2.50 
2.40 
2.80 
2.80 
2.20 
2.20 
2.15 
2.20 
2.30 
2.30 
2.40 
2.50  1 
2.50  I 
2.50  I 
2.40  I 
2.40  I 
2.45  I 
2.50  I 
2.65  I 
2.70  j 
2.70  I 
2.70  I 
2.70  1 
2.60  I 
2.50  I 
2.50  I 
2.45  I 

2.40  1. 

I 


2.80 

2.85 

2.40 

2.56 

2.86 

8.06 

3.10 

8.10 

3.06 

8.00 

8.00 

2.95 

2.90 

2,90 

2.96 

3.20 

8.45 

3.60 

3.70 

3.70 

3.75 

3.80 

3.80  I 

8.80 

3.95 

4.20  I 
4.30  I 
4.80  I 
4.50  I 


Oct.    I    Nov.      Pec. 


4.70  I 

5.06 

5.10  I 

6.10 

5.06 

5.00 

4.90 

4.80 

4.65 

4.60 

4.60 

4.40 

4.40 

4.85 

4.25 

4.16 

4.05 

4.00 

8.90 

8.80 

8.80 

3.90 

4.00 

4.10 

4.00 

4.00 

4.00 

3.90 

8.90 

3.80 

3.80 


8.76 
8.70 
8.00 
8.60 
8.50 
8.60 
8.40 
8.40 
8.80 
3.20 
8.15 
8.10 
8.10 
8.10 
8.10 
8.10 
8.00 
2.90 
2.90 
2.90 
2.90 
2.90 
2.90 
2.80 
2.80 
2.80 
2.80 
2.80 
2.70 


^71 

2.  a 
2.  a 
ta 

i« 

2.« 
2.81 
2.31 


2.70  1. 
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ROACH   RIVER  AT  ROACH   RIVER,   ME. 

ream,  which  has  a  total  drainage  area  of  120  square  miles, 
oosehead  Lake  from  the  east.  Its  basin  is  completely  for- 
ums at  the  outlets  of  several  ponds  control  the  flow  of  the 
'fa©  g*&®  is  located  at  about  100  feet  downstream  from  the 

these  dams,  at  which  point  the  river  is  so  completely  under 
dat  the  stage  does  not  vary  perceptibly  for  weeks  at  a  time, 
ed  water  is  used  for  log  driving. 

ation  was  established  November  10,  1901,  by  N.  C  Grover. 
lage  area  at  this  point  is  85  square  miles.  The  gage  is  a  ver- 
i^piked  to  the  timber  retaining  wall  on  the  right  bank  of  the 
It  is  referred  to  a  bench  mark,  which  is  a  cross  cut  in  the  high- 
r  of  the  crib  to  which  the  gage  is  spiked;  elevation,  9  feet, 
'ibsurements  of  flow  are  made  by  wading,  or  from  a  boat  at  a 
)out  2,000  feet  downstream  from  the  gage.     The  bed  of  the 

this  point  is  rocky  and  permanent.  The  channel  is  straight 
b  60  feet  wide.  The  gage  is  read  twice  daily  by  C.  H.  Sawyer, 
servations  at  this  station  during  1904  have  been  made  under 
:ion  of  H.  K.  Barrows,  district  hydrographer. 

daily  gage  htigJity  infeet^  of  Roach  River  at  Roach  River ,  Me,,  for  1904' 


Jan.     Feb.      Mar.     Apr.     May.    June.    July.    Aug.     Sept.     Oct.     Nov.     Dec. 


(«) 


(«) 


(«) 


2.30 
2.80  I 
2.30 
2.30  : 
2.30  ; 

2.30 ; 


2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.  SO 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2,30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
3.30 
4.20 


4.80 
5.30 
5.55 
5.40 
5.40 
5.40 
5.40 
5.40 
2.30 
2.30 
2.30 
5.40 
5.40 
2.30 
2.30 
2.30 
5.60 
5.50 
2.30 
2.30 
5.50 
5.50 
2.30 
3.90 
3.90 
5.50 
2.30 
5.50 
2.30 
5.50 
5.50 


2.30 

5.50 

5.60 

5.60 

5.60 

5.60 

5.50 

5.50 

3.30 

3.30 

3.30 

3.30 

2.60 

2.50 

2.50 

2.60 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30  ' 

2.30  ' 

2.30  I 

2.30 

2.30 

2.30 

2.30 


2.30 
2.30 
2.30 
•2.30 
2.30 
2.30 
2.30 
2.30 
2.80 
2.30 
2.30 
2.80 
2.30 
2.30 
2.30 
2.30 
2.30 
2.60 
2.60 
2.60 
2.60 
3.00 
2.60 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 


2.20 
2.20 
2.20 
2.20 
2.20 
4.00 
3.80 
3.00 
3.00 
3.00 
2.60 
2.60 
8.40 
3.40 
3.40 
2.85 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.70 
2.70 
2.20 
2.20 
2.20 
2.60 
2.20 
2.20 
2.20 


2.20 
2.20 
2.20 
2.60 
2.25 
2.30 
2.  SO 
2.56 
2.80 
2.80 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 


2.80 
2.30 
2.30 
2.80 
2.80 
2.80 
2.30 
2.80 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.30 
2.66 
2.30 
2.65 
3.00 
3.00 
8.00 
3.40 
8.40 
3.40 
3.00 
3.00 


2.30 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 


2.10 
2.10 
2.10 


«  River  frozon  January  1  to  March  25. 
ft  River  frozen  December  4-31,  inclusive. 
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[N0.12i 


DEAD  RIVER  NEAR  THE   FORKS,  ME. 

This  tributary  of  the  Kennebec  has  its  headwaters  in  the  mountaiDS 
between  Maine  and  Canada,  and  flows  in  a  general  easterly  direction, 
entering  the  Kennebec  at  The  Forks.  Its  basin  contains  870  square 
miles  and  is  40  miles  in  extreme  length  by  30  miles  in  width,  and  is 
almost  entirely  covered  with  forests.  Through  a  large  portion  of  its 
length  the  river  flows  through  swamps;  in  its  lower  course  it  has  con- 
siderable fall.  The  only  dams  on  the  stream  are  owned  by  the  log- 
driving  companies,  and  the  gates  are  kept  open  after  the  drives  are 
out  of  the  river. 

This  gaging  station  was  established  by  N.  C.  Grover  on  September 
29,  1901.  It  is  located  li  miles  west  of  The  Forks.  The  measure- 
ments are  made  from  a  car  suspended  from  a  steel  cable.  The  gage  is 
a  vertical  rod  attached  to  a  large  bowlder  on  the  left  bank  about  700 
feet  below  the  cable.  It  is  referred  to  a  bench  mark,  a  copper  bolt  set 
in  a  bowlder  9.6  feet  from  the  gage;  elevation,  7.97  feet  above  zero  of 
the  gage.  The  channel  is  straight  for  500  feet  above  and  below  the 
cable,  and  is  about  225  feet  wide  at  ordinary  stages.  The  banks  are 
rocky  and  are  subject  to  overflow  in  extreme  freshets.  The  bed  is 
rocky  and  permanent.  The  current  is  rapid;  the  lowest  observed 
mean  velocity  is  0.65  of  a  foot  per  second  at  gage  height  0.69.  The 
gage  is  read  twice  daily  by  Jeremiah  Durgin,  jr.,  a  farmer  at  The 
Forks. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrow,  district  hydrographer. 

Discharge  measurements  of  Dead  River  near  The  Forks,  Me,,  in  1904, 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Qa«e 
heiffht. 

DtochaiKe. 

June  8 

F.  E.  Pressey 

Square  feet. 
900 
1,780 
444 
453 
349 
376 

Ft.  per  tec. 
3.86 
8.57 
1.48 
1.49 
.80 
.98 

Feet. 
3.00 
6.35 
1.05 
1.05 
.72 
.78 

Second-fed. 

3,470 

15,300 

656 

June  9 

do 

June  21 

June  21 

do 

do 

676 

July  27 

August  29 

H.  K.  Barrows 

279 

do 

370 
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n  daily  gage  height,  in  feet,  of  Dead  River  near  The  Forks,  Me,,  for  1904, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

4.15 
4.90 
5.35 
5.40 
6.85 
5.25 
4.55 
4.45 
4.15 
4.75 
5.15 
4.55 
4.25 
4.05 
5.60 
4.30 
4.60 
4.15 
6.15 
6.65 
6.65 
5.45 
4.80 
4.66 
2.85 
3.06 
5.40 
2.90 
4.86 
2.76 
1.U5 

2.25 
2.45 
4.15 
3.45 
2.46 
4.65 
3.45 
4.65 
4.75 
4.50 
3.75 
3.46 
2.60 
2,10 
1.80 
1.60 
1.40 
1.20 
1.06 
1.06 
1.06 
1.10 
1.15 
1.20 
1.35 
1.45 
1.45 
1.35 
1.20 
1.10 

1.05 
1.20 
1.46 
1.70 
1.56 
1.40 
1.25 
1.20 
1.00 
1.00 
1.10 
1.40 
1.50 
1.50 
1.30 
1.15 
1.00 
1.05 
.95 
.95 
.96 
.95 
.85 
.86 
.75 
.76 
.65 
.65 
.75 
.86 
.96 

0.95 
.95 
.85 
.85 
.80 
.76 
.76 
.65 
.65 
.65 
.75 
.75 
.86 
.96 
.96 
.85 
.86 
.85 
.85 
.75 
1.15 
1.65 
1.70 
1.50 
1.06 
.90 
.80 
.76 
.75 
.76 
.76 

0.76 
.75 
.75 
.85 
1.25 
1.46 
1.30 
1.20 
1.06 
1.06 
.96 
.96 
1.06 
1.25 
1.60 
1.80 
1.70 
1.50 
1.35 
1.45 
1.35 
1.35 
1.35 
1.25 
1.25 
1.40 
1.60 
1.66 
1.75 
1.85 

2.15 
8.06 
3.00 
2.70 
2.60 
2.56 
2.25 
1.70 
1.40 
1.85 
1.25 
1.25 
1.16 
1.25 
1.15 
1.16 
1.26 
1.16 
1.15 
1.15 
1.70 
2.15 
2.66 
2.76 
2.60 
2.40 
1.85 
1.65 
1.50 
1.40 
1.36 

1.85 
1.36 
1.86 
1.25 
1.20 
1.15 
1.15 
1.25 
1.25 
1.26 
1.20 
1.15 
1.16 
1.16 
1.06 
1.06 
1.16 
1.16 
1.06 
1.06 
1.06 
1.05 
1.05 
1.06 
1.05 
1.06 

.95 
1.00 
1.00 

.96 

0.95 

96 

.95 

1 

1.05 

4.95 

1.05 

1  16 

' 

ri6 

1  15 

(«) 

2.85 

2.05 

3.25 

3.35 

8.85 

2.35 

2.20 

1.95 

1.80 

1.85 

1.85 

1.85 

1.95 

2.06 

2.35 

2.80 

3.30 

3.00 

3.86 

6.06 

4.45 

1.25 

1.40 

C') 

er  clear  of  ice  April  9. 

sr  frozen  over;  anchor  ice  aflfecta  gage  readings. 


No  readings  during  frozen  period. 


CARRABA88ETT   RIVER  AT   NORTH   ANSON,  ME. 

river  enters  the  Kennebec  from  the  west  at  North  Anson.  Its 
as  steep  slopes,  partly  in  farm  lands,  with  no  large  natural 
irs.  Dams  have  been  constructed  and  power  used  at  New 
d.  East  New  Portland,  and  North  Anson, 
gaging  station  was  established  on  October  19,  1901,  by  N.  0. 
It  is  located  above  Embden  Brook  and  below  Anson  Brook, 
linage  area  is  340  square  miles  at  this  point.  Gagings  are 
y  wading  at  low  stages  or  from  a  boat  at  high  stages  of  the 
There  are  two  gages.  One  is  a  vertical  rod  attached  to  a  tree; 
ir  is  a  standard  chain  gage  attached  to  trees  on  the  bank;  length 
I,  36.78  feet.  The  datum  of  the  two  gages  is  the  same,  and  is 
I  to  two  bench  marks:  (1)  Point  on  root  of  a  blazed  spruce 
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[m-m. 


tree  40  feet  from  the  vertical  gage;  elevation,  10.78  feet  (2)  Copper 
bolt  set  in  a  large  bowlder  at  the  outlet  of  Anson  Brook;  elevation, 
11.40  feet.  The  channel  is  straight  500  feet  above  the  station  and  300 
feet  below,  and  is  about  150  feet  wide,  divided  into  two  parts  at  low 
stages  of  the  river  by  a  gravelly  bar.  The  bed  is  of  coarse  gravel 
and  permanent.  Observed  mean  velocities  range  from  3.35  feet  per 
second  at  gage  height  2.68  feet  to  0.93  of  a  foot  per  second  at  gage 
height  0.60  foot.  The  gage  is  read  once  daily  by  N.  Q.  Hilton,  a 
farmer  at  North  Anson. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Discharge  measurements  of  Carrabassett  River  at  North  AtuoHj  Me,,  190^-1904. 


Date. 

1902. 

June  27 

July  30 

October  30.. 
October  30. . 
October  31.. 
November  1. 
November  2. 
November  1. 
Novembers. 


1903. 

May  26 

July  17 

August  15 

September  23  . 
Novembers... 

1904. 
August  30 


Hydpogrrapher. 


N.  C.  Grover . 
F.E. 

do, 

do 

do 

do, 

do 

do 

do. 


N.  C.  Grover . 
F.  E.  Pressey. 

do 

N.  C.  Grover . 
F.E.  Pressey. 


H.  K.  Barrows 


Area  of 
section. 

Mean 
velocity. 

Gage 
he@)t. 

Squareftet. 

Fl.pertec. 

Feet. 

1,330 

3.14 

4.30 

203 

.95 

.60 

564 

3.21 

2.47 

632 

3.35 

2.67 

45S 

2.99 

1.99 

388 

2.91 

1.69 

326 

2.71 

1.42 

379 

2.86 

1.60 

314 

2.71 

1.35 

151 

1.38 

.45 

264 

1.33 

.90 

215 

1.39 

.71 

42 

1.81 

.15 

94 

1.76 

.30 

100 

1.54 

.40 

Discharge. 

Second-feA 
4,170 

192- 

1,810 

..     2,120 

1,370 

1,130 

882 
1,080 

851 

206 

800 
76 
165 

164 


t]  kexnebeo  biveb  dbainaoe  basin.  69 

daily  gage  heightj  infeety  of  OarfabaneU  River  at  North  Anson,  Me.,  for  1904. 


•7. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

7.8 
4.9 
4.0 
4.2 
4.4 
3.7 
3.8 
2.6 
2.4 
9.5 
5.8 
4.6 
3.5 
2.9 
2.4 
11.3 
6.6 
4.1 
8.3 
4.4 
3.1 
2.6 
2.2 
2.0 
1.7 
1.6 
1.5 
1.4 
1.3 
1.2 
1.0 

0.9 

.9 

.8 

.8 

.8 

1.1 

2.3 

1.8 

1.6 

1.3 

1.1 

.9 

.8 

.7 

.6 

.6 

.5 

.5 

.4 

.4 

.3 

.3 

.6 

.5 

.4 

.6 

.4 

.3 

.1 

.2 

0.4 
1.0 

2.3 

1.6 
1.9 
1.4 
1.1 

• 

1.8 

1.4 

.9 

0.7 

.7 

.6 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.6 

1.8 

1.2 

.9 

.9 

.8 

.7 

.6 

.5 

.4 

2.7 

1.6 

1.8 

1.0 

.8 

.7 

.5 

.5 

.5 

'' 
.4 

0.3 
.3 
.3 
.5 
.7 
.6 
.4 
.4 

•« 
.3 

.3 

.3 

.4 

.3 

.9 

1.9 

1.8 

1.0 

.9 

.9 

.9 

.9 

.8 

.7 

.5 

.4 

.4 

.4 

.7 

2.8 

2.1 

1.8 

1.4 

1.2 

1.0 

.9 

.9 

.8 

.8 

.8 

.7 

.7 

.7 

.8 

.8 

.8 

.7 

.7 

.7 

.6 

.6 

.4 

2.6 

1.9 

1.6 

1.4 

1.9 

1.6 

1.5 

1.3 

1.2 

1.1 
1.1 
1.0 
1.0 
1.0 
.8 
.8 
.8 
.7 
.8 
.8 
.8 
.6 
.7 
.9 
.8 
.7 
.8 
.9 
.9 
.7 
1.2 
.9 
.8 
.9 
1.0 
.9 
.7 
.8 
.8 

0.8 

.8 

1 

1.0 

al.9 

1.1 

.9 

.8 

1 

1.0 

! 

.8 

.7 

i 

4.7 
5.2 
4.1 
3.3 
2.7 
2.2 
1.9 
1.6 
1.7 
1.8 
2.8 
2.6 
2.3 
2.5 
3.2 
3.9 
3.4 
3.7 
3.4 
4.7 
7.1 

.7 

.7 

.7 

.6 

.7 

.6 

.7 

.7 

.6 

1 

.7 

.7 

.7 

.7 

• 

.8 

.8 

.8 

.7 

.8 

.9 

.9 

1 

.9 

.9 

reading  to  water  surface  in  hole  cut  in  ice  at  gage;  otherwiite  no  readings  during  frozen 
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Haling  table  for  Carrabasselt  River  at  North  Amon^  Me.,  from  November  1,  190. 

December  Sly  1904* 


Ga^e 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Di8char{ 

Feet. 

Second-feet, 

Feet. 

Second/eeL 

Feel. 

Second-feet. 

f}BeL 

Seeondjt 

0.1 

60 

1.5 

965 

2.9 

2,325 

4.6 

4,571 

.2 

96 

1.6 

1,050 

3.0 

2,450 

4.8 

4,84J 

.8 

135 

1.7 

1,135 

3.1 

2,580 

5.0 

5,  Hi 

.4 

177 

1.8 

1,225 

3.2 

2,710 

5.2 

5,3& 

.5 

223 

1.9 

1,315 

3.3 

2,840 

5.4 

6,6a 

.6 

272 

2.0 

1,405 

3.4 

2,970 

5.6 

6,92 

.7 

327 

2.1 

1,495 

3.5 

3,100 

5.8 

6,ia 

.8 

392 

2.2 

1,585 

3.6 

3,230 

6.0 

6,46 

.9 

464 

2.3 

1,680 

3.7 

3,360 

6.5 

7,14 

1.0 

542 

2.4 

1,775 

3.8 

3,495 

7.0 

7,81 

1.1 

625     I 

2.5 

1,875 

3.9 

3,630 

8.0 

9,ie 

1.2 

710 

2.6 

1,980 

4.0 

3,765 

9.0 

10,51 

1.3 

795 

2.7 

2,090 

4.2 

4,035 

10.0 

11,86 

1.4 

880 

! 

2.8 

2,205 

4.4 

4,305 

11.0 

13,21 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  i 
12  discharged  measurements  made  during  1902  to  1904.  It  is  well  defined  bet 
gage  heights  0.2  feet  and  2.5  feet.  Above  2.5  the  curve  depends  on  one  measure) 
at  4.3  feet.  The  table  has  been  extended  beyond  these  limits.  Above  3.7  feei 
rating  curve  is  a  tangent,  the  difference  being  135  per  tenth. 

Estimated  monthly  discharge  of  Carrabasselt  River  at  North  Anson,  Me.,  for  190^, 
[Drainage  area,  340  square  miles.] 


Month. 


April  10-30 . 

May 

June 

July 

August 

September.. 

October 

November . . 
December  .. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


7, 950 

13, 690 

1,680 

1,680 

2,090 

2, 205 

1,875 

710 

625 


I 

i,a50  [ 

542  I 

60  \ 
96  1 

-I 

135  I 

272  I 
272  I 


Mean. 

2,913 
3. 574 
404 
440 
404 
379 
670 
438 

;«4 


Run-off. 


Second-feet 

per  square 

mile. 


8.57 
10.5 
1.19 
1.29 
1.19 
1.11 
1.97 
1.29 
1.13 


Dep 
inc 


BABBOWI 
AND  HOYT. 
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8ANDY  BIVEB  NEAB  MADISON,  ME. 

This  stream  rises  near  Bangeley  Lake,  flowing  first  southeasterly, 
then  in  the  last  third  of  its  course  flowing  northeasterly  into  Ken- 
nebec River  about  2  miles  below  the  village  of  Madison.  It  has  a 
total  length  of  about  50  miles,  and  while  there  are  a  few  small  ponds 
in  its  basin,  its  storage  capacity  is  small,  and  the  flow  is  quite  variable. 
It  resembles  very  much  in  this  way  Carrabassett  River — the  slopes 
being  usually  steep  and  the  fall  very  rapid  throughout  the  greater 
part  of  its  course.  Comparatively  few  water-power  developments 
have  been  made,  namely,  at  New  Sharon,  Farmington,  and  at  the 
point  described  below  near  Madison. 

This  station  was  established  March  23,  1904,  by  F.  E.  Pressey.  It 
is  located  at  the  dam  of  the  Madison  Electric  Works  just  over  the 
town  line  in  Stark,  but  is  nearest  Madison  post-office.  The  drainage 
area  at  this  point  is  about  650  square  miles.  The  dam  rests  on  ledge 
rock,  has  a  fairl}^  level  crest,  341.4  feet  in  length  between  vertical 
abutments.  The  crest  is  1  foot  wide  on  top,  sloping  from  the  upstream 
edge,  4.75  horizontal  to  1.25  vertical,  while  the  downstream  face  of 
the  dam  is  vertical.  The  level  top  is  of  dressed  stone  (6-cut),  while 
the  remainder  is  quarry  faced,  but  care  has  been  taken  to  leave  no 
considerable  projection  on  the  approach  to  the  crest.  Provision  has 
been  made  for  the  installation  of  flashboards  when  necessary.  The 
head  developed  by  the  dam  is  about  15  feet,  which  is  used  in  a  power 
development  on  the  right  bank,  consisting  of  a  head  bay  nearly  100 
feet  long,  decreasing  in  width  from  40  to  20  feet  at  the  racks,  and  one 
pair  of  36-inch  McCormick  turbines  (rated  at  Holyoke)  with  complete 
arrangements  for  a  second  pair  if  found  necessary.  This  plant  is 
owned  by  the  Madison  village  corporation,  and  is  used  for  furnishing 
light  and  power.  The  pondage  extends  back  something  like  2  miles, 
but  there  is  no  side  flowage.  When  water  is  more  than  3  feet  deep  on 
the  dam,  the  crest  is  increased  in  length  about  87.5  feet  by  flowing 
over  the  wall  of  the  fore  bay.  The  wheels  and  generators  are  in  opera- 
tion only  during  the  night,  so  that  the  discharge  has  been  based  upon 
a  gage  height  read  late  in  the  afternoon  just  before  starting  up;  and 
it  is  believed  that  the  pondage  effect  has  been  wholly  eliminated  in 
this  way. 

A  plain  vertical  staff  gage  was  first  fastened  to  the  retaining  wall  of 
the  dam;  the  elevation  of  the  100-foot  mark  at  the  gage  being  equal 
to  the  elevation  of  the  crest  of  the  masonry  dam.  This  has  been  super- 
seded, however,  by  a  float  gage  referred  to  the  same  datum  and  installed 
through  the  courtesy  and  assistance  of  C.  S.  Humphreys,  C.  E.,  of 
Madison,  engineer  in  charge.     At  the  same  time  another  float  gage 
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was  placed  to  record  the  height  of  water  in  the  tailrace,  so  that  Id  case 
it  becomes  necessary  to  use  the  turbines  in  estimating  flow,  records  of 
the  head  on  the  wheels  may  be  obtained.  The  gages  are  referred  to 
the  following  bench  mark:  A  point  inclosed  by  a  circle  on  the  north 
side  of  the  wing  wall,  about  22.8  feet  from  its  end  at  the  dam,  marked 
"B.  M."  Its  elevation  is  102.98  feet  above  gage  datum.  The  ga^ 
are  read  twice  daily  by  Marcus  W.  Moore,  electrician  at  the  station. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

MESSALONSKEE   RIVER   AT  WATERVILLB,    ME. 

This  river  enters  the  Kennebec  from  the  west  at  Waterville.  It  has 
a  total  drainage  area  of  208  square  miles,  of  which  30  square  mile^are 
lake  surface.  Messalonskee  Lake,  which  is  the  nearest  of  these  to  the 
mouth  of  Kennebec  River,  has  a  fall  of  about  210  feet  in  a  distance 
of  10  miles,  which  is  practically  all  utilized. 

The  United  States  Geological  Survey  has  maintained  a  gage  at  the 
dam  of  the  Chase  Manufacturing  Company,  in  Waterville,  since  June 
18,  1903.  The  drainage  area  at  this  point  is  about  205  square  miles. 
A  vertical  staff  gage  is  fastened  to  the  wheel  pit,  just  above  the  dam. 
The  zero  of  the  gage  corresponds  to  the  level  of  the  crest  of  the  dam 
and  is  referred  to  a  bench  mark  as  follows:  Copper  bolt  in  ledge  on 
opposite  side  of  the  river  from  the  end  of  the  dam;  elevation,  14.51 
feet  above  the  crest  of  the  dam.  The  dam  is  a  new  crib,  without  leak- 
age, and  with  a  good  crest.  Generally  the  water  is  not  used  for  powei 
purposes  at  night,  and  the  gage  is  read  while  the  wheels  are  not  run- 
ning. At  other  times  the  amount  of  water  used  through  the  wheeli 
is  added  to  that  which  flows  over  the  dam.  Flashboards  are  maintained 
during  low  stages  of  the  river.  The  gage  is  read  once  a  day  by  Ernes 
E.  Bowie,  watchman  at  the  mill. 

Observations  at  this  station  during  1904  have  been  made  under  th 
direction  of  H.  K.  Barrows,  district  hydrographer. 
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Mean  daily  ditcharge^  in  second-feet,  of  Mamalonskee  Rii^er  at  WcUervilUj  Me.,  for  1904. 


Date. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

408 
336 
292 
360 
432 
533 
559 
583 
615 
899 
840 
840 
870 
811 
724 
642 
559 
615 
642 
642 
642 

'   273 
314 
273 
251 
229 
251 
273 
2?3 
284 
212 
149 
244 
177 
251 
251 
a  64 
106 
134 
157 
134 
200 
185 
157 
134 
118 
167 
149 
167 
185 
157 
106 

.  126 
149 
134 
144 
149 
157 

85 
118 
126 
126 
134 
126 
134 
113 

85 
118 
126 
134 
126 
134 
200 
126 
144 
126 
126 
126 
134 

90 
126 
126 

96 

105 
113 
118 
96 
90 
105 
113 
118 
118 
126 
77 
77 
96 
96 
118 
218 
149 
118 
105 
118 
105 
90 
85 
90 
90 
% 
64 
69 
106 
90 

149 

118 

105 

90 

96 

105 

90 

90 

77 

85 

90 

90 

96 

90 

90 

64 

64 

69 

64 

86 

64 

134 

200 

134 

118 

106 

118 

134 

118 

118 

118 

118 
118 
113 
118 
126 
106 
113 
85 
77 
85 
64 
69 
85 
105 
105 
90 
90 
86 
85 
90 
90 
96 
106 
105 
118 
126 
118 
90 
77 
85 

118 

2 1 

118 

3 1 

126 

4        

77 

G4 

6 

69 

&1 

H 

408 
883 
314 
292 
336 
212 
292 
261 
205 
251 
212 
183 

59 

9 

77 

10 

90 

11 

64 

12 

77 

13 

205 
360 
336 
301 
284 
251 
273 
230 
260 
273 
587 
724 
724 
697 
fi07 
383 
360 
408 
432 

90 

\\ 

64 

l.>. 

64 

W....          

77 

17 

54 

18 

64 

19 

54 

»..                

1Q3 

64 

21 

205 
193 
177 
273 
251 
229 
244 
244 
251 
261 

41 

22 

54 

28 ; 

41 

24 

41 

25 

106 

26....          

90 

27....         

77 

28 

46 

» 

54 

ao 

64 

31...           

64 

a  12-inch  flashboards  on  from  July  16  to  December  31,  inclusiye. 
COBB088EECONTEE   RIVER  AT  GARDINER,    ME. 

Cobbosseecontee  River  drains  a  group  of  lakes  lying  from  5  to  15 
miles  westerly  from  Augusta,  having  areas  aggregating  19  square  miles, 
and  empties  into  the  Kennebec  6  miles  below  that  city  at  Gardiner. 
Its  total  drainage  area  is  about  240  square  miles.  From  the  ordinary 
surface  of  Lake  Maranacook,  one  of  the  upper  lakes,  to  mean  tide  at 
the  mouth  of  the  river  the  fall  is  206  feet,  and  in  the  lower  three- 
fourths  of  a  mile  it  is  said  to  be  136  feet.  From  above  the  uppermost 
of  the  8  dams  controlled  by  the  Gardiner  Water  Power  Company, 
which  are  in  the  latter  three-fourths  of  a  mile,  the  municipal  water 
supply  for  Gardiner  is  drawn  and  pumped  by  water  power.  Record 
is  kept  of  the  water  pumped  and  of  the  water  that  passes  the  dam 
through  a  waste  gate.  The  sum  of  these  quantities  represents  the  ^deld 
of  the  drainage  area  at  the  upper  dam,  records  of  which  have  been 
kept  by  the  Gardiner  Water  Power  Company  for  a  series  of  years,  and 
have  been  furnished  to  the  Survey  by  their  engineer,  A.  H.  Twombly. 
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The  record  for  1904  is  presented  in  the  accompanying  table.  C 
Sundays  and  legal  holidays  the  gates  are  closed  and  no  water  is  pe 
mitted  to  run,  unless  the  lakes  are  full.  This  is  a  most  remarkab 
example  of  the  regularity  of  flow  that  can  be  obtained  with  prop 
storage. 

Mean  daily  di9charge^  in  second-feet,  of  Oobhosseeeontee  River  at  Gardiner,  Me.,fyrl9f' 


Day. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 

r.. 
ir,. 

17. 
IH. 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
2(1. 
27. 
28. 
29. 
30. 
31 


ran. 

Feb. 
180 

200 

•200 

180 

00 

180 

200 

180 

•200 

180 

200 

180 

200 

00 

200 

160 

200 

160 

00 

160 

200 

160 

180 

160 

180 

160 

160 

00 

180 

160 

180 

160 

00 

160 

180 

130 

180 

125 

180 

125 

180 

00 

180 

120 

180 

135 

00 

150 

180 

160 

180 

160 

180 

160 

180 

00 

180 

160 

180 

00 

Mar.  Apr. 


160 

160 

160 

200 

200 

00 

2*20 

250 

250 

280 

290 

280 

186 

280 

280 

280 

280 

280 

280 

00 

280 

280 

280 

280 

337 

494. 

649 

564 

529 

329 

280 


•280 
'280 
00 
•280 
280 
286 
306 
286 
320 
532 
618 
497 
399 
270 
276 
276 
270 
270 
270 
250 
372 
462 
421 
«0| 
331 
331  I 
405  I 
565  I 
2,652  j 
2,747 


May. 

June. 
280 

July. 
280 

Aug. 

Sept. 

2,747 

265 

265 

2,497 

280 

280 

265 

266 

1,859 

280 

30 

265 

266 

725 

280 

29 

265 

00 

851 

00 

280 

265 

265 

2»i 

280 

280 

265 

265 

280 

280 

280 

00 

266 

393 

280 

280 

265 

266 

600 

280 

280 

265 

266 

956 

280 

00 

265 

266 

1,406 

280 

280 

265 

00 

2,129 

00 

280 

266 

265 

1,699 

280 

280 

265 

265 

1,105 

280 

280 

00 

265 

362 

280 

280 

265 

265 

280 

280 

280 

265 

265 

537 

280 

00 

265 

266 

670 

280 

280 

265 

00 

699 

00 

280 

265 

266 

699 

280 

280 

265 

265 

699 

280 

265 

00 

266 

634 

280 

265 

265 

265 

489 

280 

265 

266 

265 

415 

280 

00 

266 

265 

300 

280 

265 

265 

00 

280 

00 

265 

265 

265 

280 

280 

266 

266 

265 

280 

280 

266 

00 

265 

00 

280 

265 

266 

266 

280 

280 

•265 

265 

00 

280 

265 

Oi»t.  !  Nov.  I  IH- 


I 


265 
00 
265 
265 
266 
265 
266 
265 
00 
265 
250 
250 
250 
250 
250 
00 
250 
250 
250 
250 
250 
250 
00 
250 
250 
250 
250 
2S0 
250 
200 
250 


250 

•250 

250 

250 

250 

00 

220 

220 

220 

220 

220 

220 

00 

220 

220 

220 

220 


00 

220 

220 

220 

00 

220 

220 

00 

220 

220 

220 


ANDROSCOGGIX  RIVl^R  DRAINAGE  BASES^. 

Androscoggin  River  is  formed  by  the  junction  of  Magalloway  Ri 
and  the  outlet  of  the  Umbagog-Rangeley  lakes  near  the  Mainei-N 
Hampshire  boundary  line.  For  about  35  miles  it  flows  southward  i 
the  State  of  New  Hampshire,  then  turns  abruptly  to  the  east  and  flc 
into  the  State  of  Maine,  then  turns  to  the  south  and  joins  the  Ken 
bee  in  Merrymeeting  Bay.  The  last  fall  on  the  Androscoggin  is 
Brunswick,  Me.,  above  which  place  the  drainage  area  is  3,470  squ 
miles,  about  80  per  cent  of  which  is  in  Maine.  The  greatest  lengtl 
the  basin  is  110  miles,  the  greatest  width  70  miles,  while  the  ri 
itself  measures  about  200  miles  in  length  from  the  sources  of  Maga 
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way  River  to  the  coast.     The  following  table  gives  the  drainage  areas 
of  the  river  and  of  some  of  its  chief  tributaries: 

Drainage  arecu  of  AndT09Coggm  River  and  principal  tributaries. 


River. 

Locality. 

Drainage 
area. 

AndroHcc^^iii 

Immediately  below  junction  of  Umbagog  out- 
let and  Magalloway  River,  at  Errol  dam. 

Berlin.. 

Square  milen. 
1   090 

Do 

1,350 

Dn 

Gorham 

1,375 

D<. 

Sbelbume 

1,500 

Do   

Rumford  Falls 

2,090 
2,230 

D(j       

Dixfield 

Do 

Livermore  Falls 

2,650 
2,950 

Do 

Lewiston  Falls 

Do   

Brunswick 

3,470 
590 

500 

Umbagog  outlet 

Magalloway 

Immediately  above  junction  with  Magallo- 
way River. 

Mouth 

Little  AndroBcoggiii 

do 

380 

The  lower  part  of  the  basin  is  hilly  and  moderately  wooded,  while 
the  upper  two  thirds  is  broken  and  mountainous,  heavily  timbered,  and 
with  a  gravelly,  sandy  soil.  Granite,  gneiss,  and  mica-schists  abound 
along  the  main  course  of  the  river,  with  clay  slate  in  the  upper  part 
of  the  basin.  The  river,  like  others  on  the  southern  slopes  of  Maine, 
generally  has  a  rocky  bed,  particularly  where  falls  occur;  has  high 
banks,  and  is  seldom  subject  to  overflow,  all  of  which  are  features  of 
advantage  in  the  development  of  water  powers.  Below  Berlin  the 
facilities  for  rail  transportation  are  excellent.  Tide-water  navigation 
extends  to  the  falls  at  Brunswick. 

The  United  States  Geological  Survey  now  maintains  gaging  stations 
on  this  river  at  Shelburne,  N.  H.,  and  Dixfield,  Me. 

In  addition  to  these  stations,  data  on  the  flow  of  the  Androscoggin 
River  is  obtained  through  private  parties,  at  the  following  points: 
Errol  dam,  N.  H.;  Gorham,  N.  H.;  and  at  Rumford  Falls,  Me. 

ANDROSCOGGIN   RIVER  AT  ERROL  DAM,  NEW   HAMPSHIRE. 

Four  large  storage  dams  are  maintained  in  the  Umbagog-Rangeley 
Lake  system.  They  are  located  at  the  outlets  of  Rangeley,  Moose- 
lucmaguntic,  Richardson,  and  Umbagog  lakes.  Errol  dam,  at  the  out- 
let of  Umbagog  Lake,  is  the  lowest  of  the  series  and  is  below  the  mouth 
of  Magalloway  River.  The  other  three  dams  control  completely  the 
flow  from  the  basin  above  Richardson  Lake,  aggregating  520  square 
miles  in  area.  Errol  dam  controls  in  part  the  run-off  from  a  total  area 
of  1,090  square  miles,  which  includes  the  area  tributary  to  Richardson 


76  STREAM   MEASUREMENTS   IN   1904,  PART   I.  t»o.l2t 

Lake  mentioned  above,  but  its  height  is  not  sufficient  to  store  the  tota 
freshet  flow. 

The  United  States  Geological  Survey,  cooperating  with  Walter  H. 
Sawyer,  agent  of  the  Union  Water  Power  Company,  Lewiston,  Me., 
is  making  a  series  of  measurements  of  flow  through  the  gates  at  Errol 
dam.  A  continuous  record  of  gate  openings  is  kept  and  when  a  suf 
ficient  number  of  measurements  have  been  made  to  warrant  the  con 
struction  of  a  rating  curve  for  the  gates  a  continuous  record  of  flowal 
this  point  will  be  available.  The  results  of  these  measurements  are 
not  yet  ready  for  publication. 

ANDROSCOGGIN   RTVER   AT  GORHAM,  N.  H. 

During  the  year  1903  the  Berlin  Mills  Company  constructed  a  tight 
crib  dam  in  Androscoggin  River  at  Gorham.     From  November  27, 

1903,  until  the  end  of  the  year  estimates  of  discharge  were  obtained  by 
means  of  a  rectangular  notch  constructed  in  the  dam,  and  the  records 
furnished  by  H.  S.  Ferguson,  engineer  for  the  company.  (For  which 
see  Water-Supply  Paper  No.  97.)  No  records  of  flow  are  available 
for  1904  at  this  point.     Drainage  area  here  is  1,375  square  miles. 

ANDROSCOGGIN    RIVER  AT  SHELBURNE,  N.  H. 

This  station  was  established  May  30, 1903,  by  N.  C.  Grover.  It  l* 
located  at  the  steel  highway  bridge  about  one-half  mile  north  of  th( 
railway  station  at  Shelburne.  The  drainage  area  at  this  point  is  1,50< 
square  miles.  A  standard  chain  gage  is  attached  to  the  guard  timbe 
on  the  downstream  side  of  the  bridge;  length  of  chain,  20.66  feet  whe 
gage  was  established.     This  was  changed  to  20.72  feet  on  August  ^ 

1904,  owing  to  change  in  flooring  of  bridge  and  consequent  position  ( 
gage.  It  is  referred  to  bench  marks  as  follows:  (1)  Marked  point  c 
south  edge  of  most  westerly  cylindrical  pier;  elevation,  17.82  fee 

(2)  Marked  point  on  lower  chord  near  gage;  elevation,  18.77  fee 

(3)  Highest  point  of  bowlder  near  most  easterly  pier;  elevation,  7.1 
feet.  All  elevations  refer  to  the  datum  of  the  gage.  The  initial  poii 
for  soundings  is  on  the  left  bank  of  the  river  at  the  end  of  the  inclim 
end  post  of  the  downstream  truss.  The  channel  of  the  river  is  straigl 
for  500  feet  above  and  1,000  feet  below  the  station,  is  about  400  fe 
wide  at  ordinary  stages,  and  is  broken  by  two  piers.  The  bed  of  tl 
river  is  sandy  and  usually  permanent,  but  in  case  of  serious  obstru 
tions  to  the  channel  by  ice  or  logs,  noticeable  changes  take  place.  Tl 
velocity  is  swift  at  high  stages,  but  becomes  low  and  poorly  distribute 
with  considerable  obliquity,  at  medium  and  low  water  conditions,  wh< 
measurements  are  made  from  a  boat  at  a  point  about  1,000  feet  belo 
the  bridge,  where  an  excellent  site  exists  for  gaging.  The  banks  ( 
both  sides  are  subject  to  overflow  in  extreme  freshets.  The  gage 
read  twice  daily  by  James  Simpson,  postmaster  at  Shelburne. 

The  observations  at  this  station  during  1904  have  been  made  und< 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 
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Diachai'ge  measurements  of  Androscoggin  River  at  Shelhumey  N.  H.^  in  1904. 


Date. 


April  18 

May  12 

May  25 

Jnne  15 

July  22 

Aagugt  29  «  - . 


HydrogiBpher. 


Area  of 
section. 


November  15  « do 


N.  C.  Grover. . 
8.  K.  Clapp... 
N.  C.  Grover., 
S.  K.  Clapp... 

do 

F.  E.  Pressey . 


Squarefeet. 

1,010 

2,420 

1,600 

1,280 

953 

650 

510 


Mean 
velocity. 

Gage 
height. 

Ft  per  sec. 

Feet. 

2.00 

4.56 

4.08 

7.65 

2.61 

5.59 

1.95 

4.72 

1.43 

3.94 

2.98 

4.48 

2.35 

4.22 

Discharge. 

Second-feet. 
2,020 
9,880 
4,170 
2,500 
1,360 
1,940 
1,200 


a  Made  from  boat, 
ifeon  daily  gage  height^  infeet^  of  Androscoggin  River  at  Shelbumey  N.  //.,  for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.70 
7.55 
8.30 
8.60 
8.65 
8.  .50 
8.50 
8.50 
8.55 
8.35 
8.60 
7.75 
7.30 
6.80 
6.75 
7.00 
7.86 
7.56 
7.60 
7.60 
6.70 
6.25 
6.05 
5.90 
5.70 
6.60 
5.30 
5.36 
5.20 
5.10 
6.10 

6.10 
5.00 
4.96 
4.90 
4.90 
4.90 
4.95 
6.00 
4.96 
4.90 
4.90 
4.80 
4.80 
4.70 
4.60 
4.60 
4.60 
4.60 
4.60 
4.60 
4.50 
4.60 
4.55 
4.60 
4.65 
4.70 
4.70 
4.75 
4.80 
4.85 

4.95 
5.00 
5.10 
5.05 
5.10 
6.20 
6.10 
5.06 
5.00 
4.95 
4.85 
4.85 
4.70 
4.65 
4.35 
4.25 
4.35 
4.40 
4.16 
4.20 
4.05 
4.00 
3.95 
4.05 
4.00 
4.10 
4.00 
3.95 
3.95 
4.05 
4.10 

4.00 
4.00 
4.00 
4.05 
4.10 
4.00 
4.10 
4.20 
4.10 
4.10 
4.10 
4.10 
4.20 
4.35 
4.40 
4.40 
4.30 
4.20 
4.15 
4.20 
4.20 
4.15 
4.00 
4.10 
4.10 
4.10 
4.10 
4.20 
4.30 
4.80 
4.40 

4.40 
4.30 
4.35 
4.40 
4.40 
4.40 
4.40 
4.40 
4.30 
4.40 
4.40 
4.46 
4.40 
4.40 
4.40 
4.40 
4.40 
4.45 
4.50 
4.50 
4.40 
4.46 
4.45 
4.40 
4.60 
4.50 
4.50 
4.50 
4.45 
4.50 

4.40 
4.50 
4.40 
4.40 
4.40 
4.40 
4.36 
4.40 
4.40 
4.50 
4.50 
4.60 
4.40 
4.45 
4.60 
4.40 
4.50 
4.40 
4.40 
4.50 
5.00 
6.00 
4.76 
4.65 
4.65 
4.70 
6.05 
6.10 
4.95 
4.96 
4.80 

4.80 
4.70 
4.65 
4.45 
4.40 
4.35 
4.30 
4.40 
4.30 
4.40 
4.35 
4.30 
4.30 
4.35 
4.36 
4.20 
4.20 
4.20 
4.20 
4.30 
4.30 
4.20 
4.20 
4.20 
4.20 
4.20 
4.16 
4.10 
4.20 
4.30 

4  65 

2... 

4  70 

3 

aft  »1 

66.30 

0  4.90 

i 1 

5 ; 

6 

d6.20 

'6.20 

8 ' 

9 

/6.2f> 
6.35 
6.10 
6.35 
4.90 
4.40 
4.50 
4.46 
4.46 
4.60 
4.70 
4.80 
4.60 
4.60 
4.70 
6.00 
5.70 
5.70 
5.50 
6.80 
7.05 
6.85 

10.... 

9  6.10 

11 

6  25 

12 

' 

IS 

A6.30 

<6  30 

H 

i5.40 

15 

16 

17 

«r6.30 

\% 

19 

16.40 

20 

W6.70 

21 

It  5. 20 

22 

28 

i 

24 

0  6.10 

25 

P6.30 

K 

27 

k8.60 

28 

«6.40 

29 

30 

31 

96.40 



a  Ice  1.26  feet  thick. 

bice  1.85  feet  thick. 

e  Frozen  over. 

rflce  2.9  feet  thick. 

« Ice  3.5  feet  thick. 

/  Ice  went  ontflnrlng  night. 

9 Ice  1.9  feet  thick. 

*  Ice  2.86  feet  thick. 

'Ice2.1  feet  thick. 


i Ice  4.1  feet  thick. 

fclce  2.5  feet  thick. 

I  Ice  2.2  feet  thick. 

mice  2.7  feet  thick. 

n  Ice  4.a')  feet  thick. 

olce  2.75  feet  thick. 

pGage  height  to  top  of  ice=6.55;  ire  2.1  feet  thick. 

d  Ice  3.1  feet  thick. 


Note.— Oa^re  heights  daring  frozen  season  are  to  surface  of  water  in  hole  cut  in  ice  under  kukc 
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ANDROSCOGGIN   RIVER  AT  RUMFORD  FALLS,  BfB. 

One  of  the  finest  water  powers  in  the  Atlantic  Coast  drainage  is  at 
Rumford  Falls.  Here  the  Androscoggin  descends  177  feet  in  1  mile 
in  several  pitches  over  gmnite  ledges.  A  comprehensive  plan  of 
development  has  been  laid  out  and  partly  executed.  It  contemplates 
the  use  of  power  from  three  levels — ^a  high-level  canal,  with  a  fall  of 
97  feet  to  the  middle  level,  which  receives  also  a  direct  and  independent 
supply  of  water  from  the  river.  The  water  in  the  middle-level  canal 
is  then  used  and  discharged  after  a  fall  of  50  feet  into  the  low  level, 
from  which  in  turn  there  is  a  final  drop  of  30  feet  to  the  river.  Dams 
have  been  built  at  the  entrance  of  the  high  and  middle  level  canals. 
At  present  about  19,000-horsepower  are  utilized,  largely  in  the  manu- 
facture of  pulp  and  paper.  An  economical  development  of  the  entire 
fall  of  177  feet  would  furnish  50,000  horsepower.  This  power  is  85  miles 
by  rail  from  Portland,  and  for  pulp  and  paper  manufacture  has  the 
advantage  of  excellent  transportation  facilities.  Androscoggin  River 
is  used  for  floating  down  pulp  wood  and  timber  from  the  headwaters 
to  the  mills,  and  the  Rumford  Falls  and  Bangeley  Lakes  Railroad, 
extending  into  the  forests  with  its  extension  into  the  Megantic  region, 
makes  available  the  remoter  resources  of  spruce,  poplar,  and  birch. 

The  discharge  of  Androscoggin  River  at  Rumford  Falls  since  1892 
has  been  computed  by  Charles  A.  Mixer,  resident  engineer  of  the 
Rumford  Falls  Power  Company.  These  statistics  are  obtained  by 
adding  the  actual  measured  quantities  passing  through  the  wheels  to 
the  computed  flow  over  the  dam,  using  the  customary  Francis  weir 
formula  with  modified  coeflBcient.  They  have  been  published  from 
time  to  time  by  the  United  States  Geological  Survey,  and  a  complete 
record  up  to  1902  will  be  found  in  Water-Supply  Paper  No.  69. 

ANDROSCOGGIN   RIVER   NEAR   DIXFIELD,    ME. 

This  station  was  established  August  22, 1902,  by  F.  E.  Pressey.  It 
is  located  about  one-half  mile  west  of  Dixfield,  at  the  highway  bridge 
on  the  road  to  West  Peru.  The  measurements  are  made  from  this 
bridge  or  from  a  boat  at  low  water.  The  initial  point  for  soundings 
is  at  the  lower  end  of  the  inclined  end  post  of  the  downstream  truss 
on  the  left  bank  of  the  river.  The  gage  is  of  the  standard  chain  type; 
the  scale  board  is  nailed  to  the  guard  timber  on  the  lower  side  of  the 
bridge;  length  of  chain,  31.76  feet.  It  is  referred  to  bench  marks 
as  follows:  (1)  Southeast  corner  of  bridge  seat  on  north  abutment; 
elevation,  24.77  feet.  (2)  Copper  bolt  in  ledge  under  east  end  of 
bridge;  elevation,  11.53  feet.  (3)  Top  of  short  post  at  west  hanger 
in  east  span;  elevation,  33.15  feet  when  gage  was  established;  found 
to  be  33.08  feet  on  August  3,  1904;  probably  due  to  settlement  of 
post.  All  elevations  refer  to  the  datum  of  the  gage.  The  channel  is 
straight  for  1,000  feet  above  and  one-half  mile  below  the  station,  and 
is  about  600  feet  wide,  broken  by  three  piers.     The  banks  are  high 
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)le  to  overflow.  The  bed  of  the  stream  is  rocky  in  the  left 
mdy  in  the  ri^ht  half.  The  velocity  is  medium  at  hi^h 
I  is  poorly  distributed  at  low  water,  when  the  current  is 
the  right  half.  Under  such  conditions  measurements  are 
the  bridge  for  only  the  two  left-hand  portions  of  the  chan- 
he  remaining  part  is  gaged  by  wading  at  a  point  about  250 
:ream — it  being  possible  to  do  this  on  account  of  a  sandy 
ing  these  two  parts.     The  gage  is  read  twice  daily  by  S.  F. 


rvations  at  this  station  during  1904  have  been  made  under 
n  of  H.  K.  Barrows,  district  hydrographer. 

rge  measurement  of  Androscoggin  River  near  Dixfieldy  Me.,  in  1904' 


Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Qa«e 
height. 

Discharge. 

H.  K.  Barrows 

Square  feel. 
1,200 

Ft.  per  see. 
1.31 

Feet. 
7.68 

Second-feet. 
1,570 

gage 

height, 

in  feet,  of  Androscoggin  River  near  Dixfleld, 

Me,, 

for  1904. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

8.85 
8.65 
8.70 
8.65 
8.60 
8.90 
9.30 
9.25 
10.00 
11.20 
12.00 
10.95 
10.20 
9.65 
9.10 
9.06 
8.80 
8.85 
9.05 
9.50 
9.25 
9.20 
9.45 
9.90 
10.55 
10.85 
10.70 
10.60 
12.25 
13.65 

12.95 

12.46 

12.30 

12.46 

12.30 

12.15 

11.65 

11.55 

11.45 

12.25 

12.10 

11.80 

11.10 

10.65 

10.30 

11.00 

12.05 

11.60 

11.50 

12.35 

11.30 

10.45 

10.10 

9.95 

9.65 

9.50 

9.40 

9. 25 

9.10 

8.95 

8.85 

8.80 
8.76 
8.70 
8.60 
8.66 
8.76 
8.95 
8.95 
8.90 
8.80 
8.-75 
8.75 
8.70 
8.70 
8.70 
8.60 
8.65 
8.60 
8.50 
8.55 
8.56 
8.56 
8.60 
8.60 
8.50 
8.60 
8.55 
8.55 
8.50 
8.45 

8.60 
8.86 
8.95 
8.85 
8.90 
8.85 
8.55 
8.20 
8.16 
8.10 
8.00 
8.10 
8.16 
8.05 
7.90 
7.96 
7.86 
7.70 
7.80 
7.70 
7.60 
7.55 
7.45 
7.70 
7.80 
7.95 
8.20 
8.20 
8.36 
8.25 
7.80 

7.80 
7.86 
7.76 
7.86 
7.75 
7.70 
7.65 
7.60 
7.66 
7.65 
7.66 
7.66 
7.76 
7.80 
7.60 
7.75 
7.70 
7.60 
7.56 
7.60 
9.06 
8.60 
8.25 
8.00 
7.90 
7.80 
7.70 
7.70 
7.50 
7.55 
7.60 

7.66 
7.46 
7.60 
7.70 
7.60 
7.80 
7.60 
7.60 
7.66 
7.46 
7.56 
7.40 
7.60 
7.70 
8.40 
9.15 
8.60 
8.00 
7.66 
7.66 
7.86 
8.20 
8.06 
7.90 
7.90 
7.90 
8.25 
8.00 
7.90 
8.40 

8.56 
8.46 
8.20 
8.16 
8.05 
7.90 
7.95 
8.00 
7.90 
7.90 
8.05 
8.00 
7.96 
8.00 
7.96 
7.95 
7.66 
8.00 
7.90 
7.85 
7.85 
11.05 
9.46 
8.60 
8.60 
8.66 
9.00 
8.85 
8.60 
8.40 
8.10 

8.26 
8.10 
8.00 
7.96 
8.00 
7.90 
7.90 
8.00 
7.90 
7.96 
7.96 
8.00 
8.00 
7.96 
7.85 
8.05 
7.90 
7.76 
7.90 
7.75 
7.85 
7.96 
7.96 
8.00 
8.05 
8.00 
7.90 
7.90 
7.90 
7.85 

7.90 

•  9.60 

C9.20 

b9.40 

8.00 
7.70 
7.66 

7.80 

d9.60 

<j9.20 

8.10 
8.10 

ft9.85 

8.60 

9.10 

10.00 

d9.70 

C9.10 

e»10.30 

rf9.70 
d9.00 

/9.50 

C9.10 

610. 10 

'9.40 

69.70 

<?9.10 

a  9. 50 

*9.20 

<9.20 

«9  40 

ilO.OO 

k9.60 
12.25 
11.85 

<9.40 

10.10 

r9.20 

9.16 
8.80 

/9.90 

X)t. 

jet, 
3et. 


dice  1.2  feet. 
« Ice  0.7  foot. 
/Ice  1.3  feet. 


» Ice  1.4  feet. 
A  Ice  1.7  feet. 
i  Ice  1.6  feet. 


i  Ice  1.1  feet. 

fc  Channel  cut  through  at  2  p.  m. 
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PRB8UMPSCOT  RIVER  DRAES^AGE  BA8IK. 

This  is  one  of  the  most  interesting  as  well  as  one  of  the  best  water- 
power  streams  of  its  size  in  the  United  States.     It  is  the  oatlet  of 
Sebago  Lake,  which  lies  about  17  miles  northwest  of  Portland.    The     1 
lake  is  fed  by  Crooked  River,  a  stream  heading  35  miles  farther  north      | 
and  within  3  miles  of  the  Androscoggin.     The  area  of  the  lake  is  50       I 
square  miles,  the  area  of  its  drainage  basin  at  the  outlet  of  the  lake      \ 
420  square  miles,  and  the  total  drainage  area  of  the  river  at  its  mouth 
600  square  miles.     The  northern  part  of  the  basin  is  mountainous  and 
wooded,  while  the  southern  part  is  moderately  hilly  and  cleared  of 
trees.     Granite,  gneiss,  and  micii  schists  appear  at  many  points,  and      } 
the  soil  is  gravell}'^  and  sandy.  I 

According  to  the  survey  made  by  Joseph  A.  Warren,  of  Cumber-  | 
land  Mills,  the  fall  from  the  crest  of  the  stone  dam  at  the  foot  of  ! 
Sebago  Lake  to  mean  low  tide  at  the  foot  of  the  lower  falls  is  265.16  ^ 
feet  in  a  distance  of  21.65  miles,  or  an  average  of  12.25  feet  per  mile.  J 
In  the  lower  two-thirds  of  this  distance,  or  from  Grambo  Falls  to  tide  I 
water,  nearly  one-half  of  the  whole  fall,  or  132  feet,  has  been  developed,  J 
and  an  aggregate  probably  exceeding  6,000  net  horsepower  is  in  use.  1 
The  remainder  of  the  fall,  however,  between  Grambo  Falls  and  Sebago  | 
Lake,  amounting  to  133  feet,  is  either  unimproved  or  but  slightly  t 
utilized.  At  Great  Falls,  in  this  stretch,  there  is  a  descent  of  22  feet,  j 
w^hich  has  been  used  in  the  past  but  is  now  idle.  It  is  proposed,  how-  j 
ever,  to  employ  the  power  in  the  generation  of  electricity  for  delivery  ■; 
in  Portland. 

The  tributaries  of  Presumpscot  River  are  not  of  much  importance, 
but  some  of  them  are  outlets  of  ponds  and  have  considerable  fall, 
thus  affording  constant  though  small  power.  Crooked  River,  the 
chief  feeder  of  Sebago  Lake,  has  a  number  of  falls,  some  of  which 
are  utilized. 

The  chief  interest  attaching  to  the  river  is  its  regularity  of  flow, 
which  is  due  to  dams  at  the  outlet  of  the  lake.  Nowhere  in  the 
United  States  is  there  a  better  example  of  the  success  of  storage  of 
water  and  regulation  of  the  flow  of  a  stream  than  on  the  Presumpscot 

I»RESUMPSCOT   RIVER   AT   OUTLET   OF   SEIJAGO   LAKE,  MAINE. 

Since  January,  1887,  the  flow  from  Sebago  Lake  has  been  regularly 
recorded,  the  quantity  being  deduced  from  the  openings  in  the  gates 
at  the  dam,  the  discharging  capacity  of  which  under  diflferent  condi- 
tions of  head  has  been  determined  and  tabulated  by  Hiram  F.  Mills, of 
Lowell.  Since  January,  1872,  a  continuous  record  of  the  level  of  the 
lake  surface  has  been  kept.  An  unusually  complete  and  valuable  series 
of  data  has  thus  been  obtained,  which  has  been  furnished  to  the  United 
States  Geological  Survey  by  S.  D.  Warren  &  Co,     The  lake  fills  rap- 
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ifter  March  1,  attaining  its  maximum  height  between  April  15 
fane  1,  and  then  gradually  subsides  as  water  is  withdrawn  for 
purposes,  until  a  minimum  stage  is  reached,  sometimes  in  the 
on,  but  usually  in  the  winter.  The  records  of  the  daily  discharge 
e  river  at  the  outlet  of  the  lake,  published  in  Water-Supply 
r  No.  69,  show  the  remarkable  uniformity  of  flow,  which,  as 
ly  stated,  is  due  largely  to  artificial  regulation.  On  Sundays  the 
are  closed,  so  that  only  the  waste  is  allowed  to  reach  the  river. 

iaily  discharge,  in  secand-feetf  of  Presumpscot  River  at  outlet  of  Sebago  Lake,  Maine, 

for  1904. 


ly. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

678 

500 

370 

589 

333 

712 

724 

640 

757 

642 

688 

660 



078 

500 

460 

604 

638 

786 

719 

627 

745 

333 

694 

647 

617 

600 

440 

800 

627 

728 

333 

627 

734 

706 

694 

642 

617 

600 

430 

552 

644 

687 

867 

618 

333 

681 

687 

358 

617 

600 

487 

601 

648 

333 

687 

630 

767 

673 

698 

625 

617 

oOO 

417 

581 

627 

701 

675 

753 

747 

676 

600 

666 

617 

460 

437 

571 

709 

720 

675 

333 

722 

653 

761 

635 

617 

450 

435 

596 

333 

728 

680 

633 

725 

647 

687 

666 

617 

450 

422 

587 

673 

727 

658 

642 

795 

833 

687 

552 

583 

450 

452 

300 

720 

718 

333 

629 

570 

668 

670 

648 

583 

450 

468 

524 

730 

781 

628 

617 

333 

682 

682 

360 

583 

450 

447 

581 

722 

333 

674 

609 

787 

685 

687 

608 

588 

450 

250 

595 

784 

713 

702 

601 

745 

668 

705 

602 

583 

472 

560 

599 

739 

700 

333 

646 

670 

667 

593 

583 

522 

622 

333 

742 

701 

598 

632 

683 

765 

583 

583 

566 

669 

769 

743 

659 

578 

653 

338 

702 

582 

533 

563 

300 

720 

743 

333 

641 

648 

708 

700 

567 

533 

.  _ 

531 

601 

695 

706 

678 

640 

833 

668 

688 

322 

533 

417 

537 

658 

694 

333 

641 

635 

718 

670 

690 

567 

533 

333 

250 

501 

684 

753 

645 

639 

632 

678 

358 

570 

533 

250 

524 

668 

688 

693 

614 

833 

615 

622 

655 

670 

533 

325 

594 

648 

333 

718 

604 

615 

656 

653 

673 

537 

533 

376 

623 

660 

675 

694 

526 

635 

658 

333 

676 

540 

500 

393 

569 

833 

682 

673 

333 

650 

688 

698 

677 

533 

500 

427 

437 

680 

680 

6% 

658 

792 

333 

665 

697 

475 

500 

417 

504 

664 

702 

333 

696 

763 

770 

679 

603 

470 

600 

377 

300 

681 

708 

655 

690 

600 

683 

668 

858 

495 

500 

417 

448 

662 

789 

694 

648 

333 

660 

668 

718 

687 

500 

388 

493 

631 

0 

657 

619 

655 

649 

635 

658 

448 

500 

662 

681 

583 

79 
586 

661 

608 
333 

805 
780 

663 

333 
6T7 

666 

600 
502 

SACO  RIVER  DRAINAGE  BASIN. 

s  river  receives  its  headwaters  from  the  valleys  and  slopes  of 
rhite  Mountains  at  elevations  of  4,000  to  5,000  feet.  It  drains 
Ba  of  1,720  square  miles,  of  which  900  square  miles  lie  in  New 
3shire  and  the  remainder  in  Maine.  The  slopes  at  the  head- 
's are  very  steep,  with  no  lake  storage.  In  the  lower  river  are 
good  water  powers,  part  of  which  are  in  use.    The  upper  por^ 

KBB  124—05 6 
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tions  of  the  basin  are  generally  in  forest,  but  much  of  the  large  groi 
has  been  cut,  and  over  large  areas  the  evergreen  trees  have  b 
entirely  removed.  In  the  lower  basin  are  many  farms  and  villaj 
The  underlying  rock  is  generally  granite,  appearing  at  the  surface 
many  mountain  summits. 

SACO  RTVER  NEAR  CENTER  OONWAT,  N.  H. 

This  station  was  established  August  26,  1903,  by  N.  C.  Grover. 
is  located  at  the  wooden  highway  bridge  between  Center  Conway 
Redstone,  about  2  miles  from  each  place.     The  drainage  basin  at 
point  has  an  area  of  385  square  miles.     A  standard  chain  gag( 
attached  to  the  floor  of  the  bridge;  length  of  chain,  30.44  feet.    1 
referred  to  bench  marks  as  follows:  (1)  Marked  point  on  lower  eh 
of  bridge  near  gage;  elevation,  27.72  feet.     (2)  South  end  of  to] 
west  abutment;  elevation,  25.14  feet.     The  channel  is  straight 
2,000  feet  above  and  300  feet  below  the  station,  and  is  about  200 
wide  at  ordinary  stages,  broken  by  one  pier.     The  banks  are  high 
are  not  liable  to  overflow,  except  in  very  extreme  freshets.     The 
is  of  sand  and  gravel  and  is  permanent.     At  low  water  the  obser 
mean  velocity  is  small,  being  1.18  feet  per  second  at  gage  height 
Low-water  measurements  are  usually  made  by  wading  about  400 
above  the  bridge,  where  a  mean  velocity  of  1.22  feet  per  second 
observed  at  gage  height  3.92.    The  gage  is  read  twice  daily  by  All 
P.  Davidson. 

The  observations  at  this  station  during  1904  have  been  made  ur 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Discharge  measurements  of  Sa4X)  River  near  Center  Oonway,  N.  iT.,  in  1903  and  19i 


Date. 


Hydrographer. 


1903. 
Aug.    26 

27« 
Sept.    19a 

1904. 
Apr.    19 
May      2 
13 
26 
June   14 
July    21« 
Aug.     9 
Oct.     11« 
llo 


H.  K.  Barrows. 

do 

do 


N.  C.  Grover 

S.  K.  Clapp 

do  ..... 

N.C.  Grover... 

8.  K.  Clapp 

do 

do 

T.  W.  Norcross 
do 


dth. 

Area  of 
section. 

Squarefeet. 

167 

429 

277 

294 

275 

295 

227 

738 

251 

1,477 

235 

986 

224 

740 

144 

417 

230 

119 

200 

141 

280 

320 

280 

321 

Mean 
velocity. 


Fl,per9ec. 
1.18 
1.30 
1.22 

2.20 
3.88 
2.83 
2.12 
1.17 
1.27 
1.31 
1.14 
1.14 


I 


Dfechf 


Feei. 
4.31 
4.13 
3.92 

5.87 
9.00 
7.00 
5.76 
4.11 
3.39 
3.45 
3.88 
3.92 


Second 


a  At  wading  section. 
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daily  go/gt  heighiy  in  feet,  ofSaco  Either  near  Center  Conway,  N.  H.,  for  1904. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

6.76 
5.60 
6.56 
6.80 
*5.28 
6.75 
6.18 
6.96 
7.10 
9.70 
8.68 
7.75 
7.08 
6.60 
6.20 

9.90 
9.22 
8.60 
8.82 
9.02 

4.70 
4.65 
4.58 
4.52 
A.  hi 

4.10 
4.38 
4.18 
3.96 
3.84 
«  7a 

3.46 
3.46 
3.56 
3.67 
3.60 
3.64 
3.62 
•  3.46 
3.42 
3.42 
3.44 
3.48 

»  4A 

3.88 
8.37 
3.37 
8.82 
3.76 
3.54 
3.46 
8.41 
3.87 
8.41 
3.36 
3.82 
3.32 
3.26 
6.34 
5.43 
4.41 
4.06 
3.90 
3.86 
.S.92 

6.46 
4.94 
4.68 
4.60 
4.26 
4.19 
4.26 
3.98 
8.94 
3.93 
4.04 
3.89 
3.89 
3.57 
3.86 
3.86 

4.86 
4.62 
4.80 
4.25 
4.14 
4.15 
4.16 
4.10 
4.00 
3.95 
3.96 
3.90 
3.86 
4.05 
4.05 
4  nn 

7.10 

a7.60 

8.48  1     4.68 

6.10 

7.72 
7.72 
7.68 
8.85 
9.10 
7.68 
7.04 
6.68 
7.10 

4. 72       a.  74 

4.61 
4.47 
4.38 
4.28 
4.20 
4.16 
4.12 
4.07 

3.66 
3.62 
3.58 
3.67 
3.60 
3.70 

67.00 

(r) 

{^) 

<<6.40 

8.62  '    3.47 
8.58  '    3.44 

3  M        S  44 

! 

1 

6.05 
6.70 
6.70 
6.82 
6.20 

8  94       4.05 

«7.00 

8.06        S-5S        .<1.46        3. 4-2 

3.92  1    3-95 

7.58 
9.24 
9.58 
7.78 
6.98 
6.16 
6.28 
6.01 
6.78 
5.58 
6.35 
5.01 
4.91 

4.75 

3.92  '    3.46  \    3.42 
3.84  :    3.42  1    3.35 
3.83  1    3.42       3.64 
3.76       3.40  <    6.18 

3.92 
3. 83 
3.88 
8.13 
5.86 
5.86 
6.26 
4.92 
5.12 
4.90 
4.56 
4.49 
4.45 

4.46 

3.75 

(«/) 

(a) 

4.1 

4.2 

4.1 

4.1 

4.0 

3.9 

4.0 

/4.25 

1 

(0 

<<6.20 

5.88 
5.72 
6.94 
6.35 
7.20 
7.90 
7.75 
7.78 
10.02 
10.82 

} 

3.88  >    3  S8 

4.48  1     4.05 

3.95 
3.83 
3.75 
3.70 
3.70 
3.65 
3.71 
3.70 

8.38 
3.40 
3.46 
3.62 
3.56 
3.74 
8.68 
3.61 

3.48 

4.04 
3.62 
3.72 
3.63 
3.56 
3.54 
3.48 
3.44 

3.42 

3.68 
3.76 
4.76 
4.34 
4.20 
4.42 
4.00 
5.88 

*7.00 

M.30 

1 

(^) 

<f6.70 

4.1    1 

(^)     1 

\  h  ft  7ft 

'ji7.15 

I  0.0a 



e  2.60  feet. 

e  1.25  feet. 

e  unsafe  to  go  upon. 

e  2  feet. 

e  1.85  feet. 


/Gage  height  to  tbp  ice=4.5  feet-ice  1.15  feet  thick. 

g  Frozen  over. 

*  Ice  1.60  feet. 

i  Gage  height  to  top  ice=4.3  feet-ice  1.18  feet  thick. 

J  Morning  and  evening  readings. 


-Gage  beigbtfl  during  froxen  season  are  to  surface  of  water  in  hole  in  ice  under  gage. 
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Rating  taUt  of  Saco  River  near  Center  Conwayf  N,  iT.,  from  August  £7,  1908^  to 
December  SI,  1904> 


Gage 
1    height. 

Fret. 

Discharge. 

1   hel^t. 

Diflcharge. 

Qage 
;   heSit 

Diachaige. 

h2^\ 

Dischaige. 

Sreond-feet. 

JPtd. 

Seeondr/eeL 

^ 

Second-f«t. 

iM. 

Seeond/ed. 

3.25 

117 

4.2 

475 

5.9 

1,675 

8.2 

4,420 

3.3 

133 

4.3 

525 

6.0 

1,766 

8.4 

4,740 

3.35 

149 

4.4 

575 

6.1 

1.855 

8.6 

5,060 

3.4 

166 

4.5 

625 

6.2 

1,950 

8.8 

5,390 

3.45 

183 

4.6 

675 

6.3 

2,050 

9.0 

6,730 

3.5 

200 

4.7 

730 

•6.4 

2,150 

9.2 

6,080 

3. 55 

217 

4.8 

795 

6.5 

2,250 

9.4 

6,440 

3.6 

235 

4.9 

865 

6.6 

2,360 

9.6 

6,800 

3.65 

253 

5.0 

935 

6.7 

2,460 

9.8 

7,175 

3.7 

271 

i      5.1 

1,005 

6.8 

2,570 

10.0 

7,555 

3.75 

289 

1      ^.2 

1,080 

6.9 

2,680 

10.2 

7,935 

3  8 

307 

1      5.3 

1,160 

7.0 

2,790 

10.4 

8,315 

3.85 

325 

!  5-* 

1,240 

7.2 

3,030 

10.6 

8,710 

3.9 

343 

5.5 

1,320 

7.4 

3,280 

10.8 

9,110 

3.95 

361 

5.6 

1,405 

7.6 

3,646 

4.0 

380 

5.7 

1,495 

7.8 

3,825 

4.1 

425 

5.8 

1,585 

8.0 

4,120 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  apoo 
di8(^harge  measarements  made  during  1903  and  1904.  It  is  well  defined  between  gage 
heights  3.40  feet  and  9  feet.    The  table  has  been  extended  beyond  these  limits. 

Estimated  monthly  discharge  of  Saco  River  near  Center  Conway ,  N.  H.^for  JSOSandlM 

[Drainage  area,  885  square  miles.] 


Month. 


1903. 
August  26-31 

September 

October 

November  1-26  . . 

1904. 
April , 

May 

June 

July 

August 

September 

October 

November  1-18  . . . 


Discharge  in  second-feet. 


I  ! 

Maximum,  i  Minimum.  ;    Mean. 

1 

I 


530 

4a5 

2,270 

465 

9,110 

7,365 

742 

565 

1,930 

1,657 

4,346 

686 


350 
193 
200 
239 

1,160 
760 
228 
159 
149 
120 
224 
289 


402 
264 
550 
339 

2,815 
3,682 
451 
250 
276 
411 
754 
424 


Run-off. 


8econd-feet 

per  square 

mll< 


r  square    ; 
mile.        I 


Deptliin 
incbes. 


1.04 
.69 

1.43 
.88 

7.31 
9.56 
1.17 
.65 
.72 
1.07 
1.96 
1.10 


0.2S 

8.t' 
11.0^ 

1.31 
.71 
.8^ 

l.lfi 

2.26 
.73 


BABBOWB 
in  HOTT. 
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lOSBBIMAC  BIVBR  DBATNAGB  BASIN. 

This  basin,  which  has  a  total  drainage  area  of  5,015  square  miles, 
lies  in  the  States  of  New  Hampshire  and  Massachusetts;  of  this,  3,815 
square  miles  are  in  the  former  State  and  1,200  square  miles  in  the 
latter.  Merrimac  River  is  formed  at  Franklin,  N.  H.,  by  the  junction 
of  Pemigewasset  and  Winnepesaukee  rivers.  The  headwaters  of  the 
Pemigewasset  lie  in  the  White  Mountain  region  at  elevations  of 
approximately  2,000  feet;  thence  they  flow  southerly  through  New 
Hampshire  with  very  steep  slopes.  On  this  branch  of  the  Merrimac 
there  is  very  little  lake  storage.  Squam  and  New  Found  lakes,  aggre- 
gating about  20  square  miles  of  surface  area,  are  the  only  bodies  of 
water  of  any  importance.  Above  Plymouth  probably  85  per  cent  of 
the  basin  is  in  heavy  forest.  A  very  insignificant  amount  of  water 
power  is  utilized.  Winnepesaukee  River  has  its  headwaters  in  the 
eastern  part  of  the  State.  A  prominent  characteristic  of  its  basin  is 
the  extent  of  the  lake  surface,  aggregating  100  square  miles.  The  fall 
from  Winnepesaukee  Lake  to  the  junction  with  Pemigewasset  River  is 
225  feet  in  a  distance  of  14  miles.  ^ 

From  Franklin  Merrimac  River  flows  southerly  through  the  State 
of  New  Hampshire  for  56  miles,  receiving  Contoocook  River  from  the 
west  and  Suncook  River  from  the  east.  After  entering  Massachusetts 
the  river  deflects  to  the  east  and  flows  in  an  easterly  and  northeasterly 
direction,  a  distance  of  40  miles,  to  Newburyport,  where  it  enters  an 
irm  of  the  sea.    Tide  flows  to  Lawrence. 

The  United  States  Geological  Survey  maintains  gaging  stations  in 
this  basin  on  Merrimac  River  at  Franklin  Junction;  on  Pemigewasset 
River  at  Plymouth;  on  Contoocook  River  at  West  Hopkinton,  and  on 
Suncook  River  at  East  Pembroke. 

In  addition,  data  of  flow  are  furnished  the  Survey  by  private  parties 
)r  corporations  for  Merrimac  River  at  Grarvins  Falls,  near  Concord, 
S.  H. ;  Merrimac  River  at  Lawrence;  Sudbury  River  at  Framingham; 
Lake  Cochituate  at  Cochituate,  Mass.,  and  the  South  Branch  of  Nashua 
ftiver  at  Clinton,  Mass. 

a  Tenth  Census,  vol.  16,  p.  50. 
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Drainage  areas  of  Merrimac  River  and  some  of  its  principal  tribata- 
ries  are  given  in  the  following  table: 

Drainage  area  of  Merrimac  River  and  tributaries. 


River. 


Locality. 


Dnuiu«e 
area. 


Merrimac Mouth 

Do I  Lawrent^  dam . 

i 
Do I  Lowell  dam 

Do I  Garvins  Falls  . . 

Do 

Pemigewaaset 

Do 

Winnepeeaukee 

Contoocook 

Do 

Suncook 

Do 


Franklin  Junction 

Plymouth 

Junction  with  Winnepesaokee  , 
Junction  with  Pemigewasset . . . 

West  Hopkinton 

Mouth , 

East  Pembroke 

Mouth 


Sq.9 


5,015 

i,m 

4,127 
2,340 
1,460 


1,C 


435 
410 
750 
250 

270 


MERRIMAC  RIVER  AT   FRANKLIN  JUNCTION,  N.  H. 

This  station  was  established  July  8,  1903,  by  H.  K.  Barrows.    It  is 
located  at  the  wooden  railway  bridge  near  Franklin  Junction,  about  a 
mile  below  the  union  of  Pemigewasset  and  Winnepesaukee  rivere. 
The  dminage  area  at  this  point  is  1,460  square  miles.     A  standard 
chain  gage  is  fastened  to  the  guard  timber  of  the  bridge;  length  of 
chain,  47.08  feet.     It  is  referenced  by  bench  marks  as  follows:  (1) 
Marked  point  on  lower  chord  near  gage;  elevation,  46.54  feet    (2) 
Top  of  north  rail   at  west  portal  of  bridge;  elevation,  47.08  feet. 
(3)  Spike  in  telegraph  pole  nearest  west  end  of  bridge;  elevation,  46.38 
feet.     (4)  Top  of  northwest  nut  on  guard  timber;  elevation,  47.28  feet. 
All  elevations  refer  to  the  datum  of  the  gage.     The  initial  point  for 
soundings  is  at  the  top  of  the   face  of  the  right  abutment  at  the 
upstream  side  of  the  bridge.     The  channel  is  straight  above  and  below 
the  bridge  and  is  about  200  feet  wide  at  ordinary  stages,  broken  by 
one  pier.     The  banks  are  high  and  rocky  and  not  subject  to  overflow. 
The  bed  is  rocky  and  permanent.     The  current  is  swift,  having  an 
observed  mean  velocity  of  1.53  feet  per  second  at  a  gage  height  of 
4.20,  the  lowest  measurement  made.     The  gage  is  read  twice  daily  by 
F.  R.  Roers. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 


BA&BOWI  "I 
AKD  HOTT.J 


MEBBIMAO   BIVEB   DRAINAGE   BASIN. 
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Diaeharge  mecuuremenU  of  Merrimac  River  at  Franklin  Junction^  N.  H.,  in  190S  and  1904. 


Date. 


1903. 

July  13 

July  14 

July  31 

•  September  5 . 

September  9 do 

Octobers N.  C.  Grover. 


Hydrographer. 


H.  K.  Barrows. 

do 

do 

do 


1904. 

April  6 

April  21 

May4 

May  24 

JnneS 

July?. 


N.  C.  Grover 
8.  K.  Clapp.. 

do 

N.  C.  Grover 
8.  K.  Clapp.. 
do 


September  23  ..   T.  W.  Norcrose 
November  8 do 


Areapf 
section. 


Square  feet. 
805 
768 
840 
840 
746 
724 

1,250 

1,260 

1,830 

1,285 

1,020 

812 

790 

855 


Mean 
velocity. 


Ft.peraec. 
1.84 
1.85 
1.93 
2.00 
1.53 
1.48 

4.31 
3.96 
5.46 
4.15 
3.10 
2.09 
2.03 
1.79 


Ga«e 
height. 


Feet. 
4.46 
4.42 
4.66 
4.67 
4.20 
4.17 

6.83 
6.46 
8.92 
6.88 
5.47 
4.61 
4.66 
4.60 


Discharge. 


Second-feel. 
1,480 
1,420 
1,620 
1,680 
1,140 
1,070 

6,400 
4,990 
9,990 
5,330 
3,170 
1,700 
1,600 
1,530 


Mean  daUy  gage  height^  in 

feet,  of  Merrimac  River  at  Franklin  Junction,  N,  H.,for 

1904. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

I 

4.70 
4.80 
4.70 
(«) 

7.75 
7.15 
6.10 
6.90 
6.15 
6.90 
7.90 
7.90 
9.40 
11.60 
10.65 
8.35 
7.90 
7.10 
6.55 
6.30 
6.80 
6.10 
6.15 
6.20 
6.30 
6.40 
6.55 
6.70 
7.65 
8.70 
8.55 
10.10 
12.80 
13.45 

12.90 
10.10 
8.90 
8.80 
8.60 
8.46 
7.46 
6.70 
7.06 
7.00 
7.00 
6.90 
6.70 
6.70 
6.60 
7.90 
11.40 
10.40 
7.90 
12.50 
9.80 
7.20 
7.80 
6.85 
6.20 
6.30 
6.25 
5.90 
5.30 
5.50 
5.50 

5.30 
5.20 
5.20 
6.20 
4.80 
6.36 
6.60 
6.45 
5.40 
6.20 
6.05 
4.90 
5.10 
4.80 
4.60 
4.60 
4.60 
4.50 
4.35 
4.30 
4.26 
4.30 
4.30 
4.36 
4.20 
4.15 
4.  ID 
4.10 
4.20 
4.30 

4.50 
4.90 
4.55 
4.50 
4.50 
4.40 
4.40 
4.40 
4.40 
8.90 
4.25 
4.30 
4.20 
4.25 
4.30 
4.20 
3.70 
4.10 
4.15 
4.10 
4.20 
4.20 
4.10 
3.75 
3.95 
4.10 
4.20 
4.40 
4.45 
4.30 
3.75 

4.40 
4.40 
4.40 
4.35 
4.40 
4.50 
3.95 
4.50 
4.30 
4.30 
4.35 
4.40 
4.60 
3.90 
4.10 
4.15 
4.10 
4.10 
4.05 
4.25 
7.60 
5.90 
5.65 
6.70 
6.10 
4.40 
4.40 
3.76 
4.05 
4.15 
4.10 

4.10 
4.20 
4.10 
3.90 
4.20 
4.30 
4.25 
4.20 
4.20 
4.15 
4.10 
4.10 
4.20 
4.20 
5.00 
7.05 
5.56 
4.56 
4.60 
4.60 
4.70 
4.90 
4.75 
4.50 
3.95 
6.80 
5.45 
5.20 
6.20 
7.70 

7.00 
6.70 
5.60 
5.45 
5.80 
5.10 
4.90 
4.70 
4.10 
4.60 
4.80 
4.70 
4.80 
4.80 
4.75 
4.20 
4.40 
4.50 
4.60 
4.60 
4.70 
7.86 

4.86 
4.80 
4.70 
4.70 
4.60 
4.30 
4.40 
4.45 
4.40 
4.40 
4.30 
4.30 
4.30 
4.30 
4.40 
4.40 
4.40 
4.30 
4.20 
4.06 
4.20 
4.40 
4.36 
4.30 
4.30 
4.30 
3.60 
4.00 
3.95 
3.90 

4.00 

2 

4.00 

3 

3.90 

\ 

3.60 

5..  . 

3.90 

6 

4.00 

7 

4.10 

8 

4.20 

9 

4.10 

10 

4.10 

11 

4.45 

12 

4.80 

13 

4.50 

14 

4.30 

15 

6.50 
5.6a 
5.10 
5.10 
4.70 
4.15 
4.50 
4.45 
4.70 
5.80 
6.30 
7.10 
8.10 
9.10 
7.80 
7.70 
7.70 

4.40 

IS 

4.40 

17 

4.40 

18 

(°) 

19 

20 

21 

22... 

23 

24 

25 

26 

27 

28 

29 

30 

31 

1 

a  River  frozen  from  January  4  to  March  15  and  from  December  18  to  31. 
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Rating  table  for  Merrimac  River  at  Ffanklin  Junction,  N,  JT.,  from  July  8, 190S,  to 

December  SI,  1904^ 


Gage 
height. 

Discharge. 

Gage 
height. 

Dischaige. 

Gage 
height. 

DiflchAige. 

he^t. 

Diflchaige. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

FeeL 

Setxmd-feeL 

FM. 

Second^aL 

3.6 

460 

4.9 

2,065 

6.2 

4,310 

8.6 

9,265 

3.7 

570 

5.0 

2,220 

6.3 

4,500 

8.8 

9,715 

3.8 

680 

5.1 

2,380 

6.4 

4,690 

9.0 

10,170 

3.9 

795 

5.2 

2,540 

6.6 

5,070 

9.5 

11,320 

4.0 

910 

5.3 

2,705 

6.8 

5,460 

10.0 

12,470 

4.1 

1,030 

5.4 

2,875 

7.0 

5,850 

10.5 

13,670 

4.2 

1,150 

5.5 

3,045 

7.2 

6,250 

11.0 

14,870 

4.3 

1,270 

5.6 

3,220 

7.4 

6,660 

11.5 

16,080 

4.4 

1,395 

5.7 

3,395 

7.6 

7,075 

12.0 

17,330 

4.5 

1,520 

5.8 

3,575 

7.8 

7,500 

12.5 

18,580 

4.6 

1,645    1 

5.9 

3,755 

8.0 

7,930 

4.7 

1,775    1 

6.0 

3,940 

8.2 

8,370 

4.8 

1,915    ; 

6.1 

4,125     1 

8.4 

8,815 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
14  discharge  measurement  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  4.15  feet  and  8.90  feet.  The  table  has  been  extended  beyond  these 
limits. 

Estimated  monthly  discharge  of  Merrimac  River  at  Franklin  Junction,  N.  I£,,for  190S 

and  1904. 
[Drainage  area,  1,460  square  miles.] 


Month. 


1903 

July  9-31 

August 

September 

October 

November 

December 

1904 

March  15-31 

April 

May 

June 

July 

August 

September 

October  1-22 

November 

December  1-17... 


Dischai 
Maximum. 

rge  in  aecond-feet 

Run-off. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

3,431 

703 

1,676 

1.15 

0.894 

2,909 

795 

1,475 

1.01 

1.16 

1,482 

350 

1,007 

.690 

.770 

2,380 

150 

1,345 

.921 

1.06 

1,710 

680 

1,155 

.791 

.882 

4,348 

680 

1,412 

.967 

1.11 

10,400 

1,090 

4,307 

2.95 

1.86 

20,950 

4,125 

7, 825 

5.36 

5.98 

19,580 

2,  705 

7,754 

5.31 

6.12 

3,045 

1,030 

1,866  1 

1.28 

1.43 

2,065 

570 

1,203 

.824 

.950 

7,075 

625 

1,650 

1.13 

1.30 

7,285 

795 

1,951 

1.34 

1.50 

7,608 

1,030 

2,415 

1.65 

1.35 

1,990 

460 

1,312 

.899 

1.00 

1,915 

460 

1,139 

.780 

.493 
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MERRIMAG   RIVER  AT  GARVIN8  FALLS,    NEW   HAMPSHIRE. 

.  new  stone  masonry  dam  was  completed  at  Grarvins  Falls,  on  Mer- 
ac  River,  during  the  spring  of  1904.  The  drainage  area  at  this 
!it  is  about  2,S40  square  miles.  This  dam  was  built  by  the  Man- 
ster  Traction,  Light  and  Power  Company.  It  has  a  total  length 
about  550  feet,  and  is  somewhat  similar  in  section  to  the  dam  at 
[yoke,  Mass.  Very  careful  records  of  the  pond  and  tailrace 
?ls,  wheel  openings,  etc.,  are  kept  here,  and  will  be  furnished  to 
United  States  Geological  Survey.  The  average  head  on  wheels  is 
ut  29  feet. 

)uring  1904  a  number  of  current-meter  measurements  have  been 
ie  by  the  United  States  Geological  Survey  for  the  puipose  of  rat- 
the  turbines  and  to  assist  in  computing  flow  over  the  dam.  The 
>lication  of  estimates  of  flow  at  this  point  is  withheld  awaiting 
firmation  of  data. 

MERRIMAG   RIVER  AT  LAWRENCE,  MASS. 

Records  of  flow  of  this  river  at  Lawrence  have  been  kept  for  more 
n  fifty  years,  but  have  never  been  published  in  full.     Figures  for 

monthly  maximum  and  minimum  discharges  from  1890  to  1897 
•e  published  in  the  Nineteenth  Annual  Report,  Part  IV;  the  daily 
charge  for  1897,  1898,  and  1899  in  Water-Supply  Paper  No.  35; 
daily  discharge  for  1900  in  Water-Supply  Paper  No.  47;  the  daily 
•harge  for  1901  and  1902  in  Water-Supply  Paper  No.  82;  for  1903 
flTater-Supply  Paper  No.  97.  These  figures  are  furnished  by  R.  A. 
le,  principal  assistant  engineer  of  the  Essex  Water  Power  Company, 
or  a  portion  of  the  year  water  from  the  Sudbury  and  Nashua  River 
inage  basins  is  wasted  into  the  Merriraac,  and  therefore  the  drain- 
area  is  a  somewhat  variable  quantity.  During  the  dry  months  a 
y  small  amount  is  received.  The  following  tables  give  the  flow  of 
Merrimac  at  Lawrence,  also  the  quantity  wasted  from  the  Sudbury 

Nashua  River  drainage  basins  that  reaches  the  Merrimac.  The 
er  table  is  based  on  data  furnished  by  the  Metropolitan  Water  and 
irerage  Board  of  Boston.     The  drainage  areas  are  as  follows: 

Drainage  areas  in  Merrimac  River  basin. 

Sq.  miles. 

Total  of  Merrimac  River  drainage  basin  above  Lawrence 4, 664 

Nashua  River  drainage  basin  alxive  gaging  station 119 

Sudbury  River  drainage  basin,  Framingham,  Dam  No.  1 75 

Cochituate  River  drainage  basin 19 

Total  of  Nashua,  Sudbury,  and  Cochituate  River  drainage  basins. .      213 
Net  drainage  basin  of  Merriraac  River,  excluding  Nashua,  Sudbury, 
and  Cochituate  River  basins 4, 451 

"hequantit}'  as  measured  at  Lawrence  includes  the  water  from  Sud- 
y,  Nashua,  and  Cochituate  rivers,  and  in  getting  the  absolute  yield 
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of  the  river  this  should  be  considered  in  reference  to  the  drain 
areas,  either  by  deducting  it  from  the  Merrimac  flow  and  using 
net  area  of  the  Merrimac  and  the  net  flow  of  the  Merrimac,  or 
getting  the  total  yield  of  both  the  Sudbury  and  Nashua  rivers  ^ 
the  Merrimac  and  using  the  total  area. 

Flow  of  Merrimac  River  at  Lawrmttt^MoMS.f  for  1904- 
LCubic  feet  per  iecoml  tor  twepty-four  houmj 


Day. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Average . . . 


QitiuiUty  iif  wnter  pftMiftig— 


Juiiury,       f^bruary,         JlircJj, 


i25 
265 
901 
265 
796 
753 
G44 
724 
904 
298 
852 
901 
878 
798 
059 
095 
613 
936 
042 
769 
920 
820 
753 
062 
621 
869 
832 
875 
914 
241 
681 


4,039 
3,115 

3,041 
2,854 
2,S12 
2,109 
1,242 
3,801 
3,  \m 
2,Bm 

2,869 
2,813 
1,852 
1,017 
3,728 
2,965 
2,873 
2,660 
2,737 
1,909 
889 
3,679 
3,364 
3,394 
3,592 
4,129 
3,392 
3,  397 
5,043 


I 


81,906 
2,642 


85,373 
2,944 


April. 


4,034 
3,828 
3,949 
4,274  I 
3,667 
4,373 
6,085 
6,730 
10,627 

13,  740 
14,711 
13,40(^ 
11,664 
10,881 

9,728 
8,831 
7,8a3 
7,:*53 
0,668 
6,817 
8,714 
9,198 
9,500 
U,34^ 

14,  370 
23,  479 
35, 149 
36,205 
31,579 
23,660 
19,408 


381, 871 
12,318 


17,994 
21,175 
23,976 
22,677 
19,056 
17,218 
17,726 
19,432 
20,738 
28,174 
36,984 
m,  942 
27,748 
22,937 
19, 028 
16,369 
14,613 
14,544 
14,624 
15,183 
14,449 
14,355 
13,300 
12,264 
12,684 
13,620 
15,139 
20,584 
35, 300 
45,300 


621, 123 
20,701 


MAS'  \        ^^* 


46,336 

. 

38,498 

5 

29,  795 

6 

22,895 

5 

30,321 

a 

18,  40S 

6 

16, 477 

6 

13, 731 

8 

13, 193 

^ 

13,244 

1 

14,660 

6 

17,567  1 

5 

17,469 

5 

13,795 

11,340 

1    A 

13,657 

4 

16,507 

t- 

19,890 

J. 

16,912 

f 

21,331 

1 

27,364 

*. 

22,002 

d 

17,542 

S 

14,211 

5 

11,326 

1 

10,999 

1 

10,508 

4 

9,431 

i 

8,496 

i 

7,704 

7,721 

-.--.. 

540,220 

14( 

17,428 

4 
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Flaw  of  Merrimac  River  €U  Lawrencey  Mass,^  for  1904 — Continued, 


Qitjintlty  of  water  paEnlDg- 


Jtif. 


3,236 

3,516 
5, 193 
4,586 
5,174 
4,575 
3,795 
3,340 
g,490 
2,302 
4,225 
2,881 
2,783 
2,716 
2,713 

I, mi 

928 
3,758 
2,  714 
2,662 
2,638 
2,403 
1,384 

mi 

2,601 
2,680 
2,397 
2,485 
2,579 

i,tjei 

260 


>tal   .-,-!      86,715 
_.--„. J       2,797 


Aqgiut       Sopl«mber.       October.       November,     D«c«mber. 


3,230 

2,681 
2,321 

2,651 
2,647 
1,799 

327 
3,163 
2,850 
2,620 
2,382 
2,529 
1,578 

28S 
3,065 
2,850 
2,44,=> 
2, 549 
2,495 
1,550 

393 
5,267 
5,819 
4,494 
3,468 
3,489 
1,927 

767 
3,487 
2,402 
2,298 


79,831 
2,575 


2,271 
2,254 
1,643 
393 
409 
3,378 
2,844 
2,370 
2,301 
1,546 
358 
2,303 
2,275 
2,295 
2,586 
3, 396 
7,983 
5,596 
6,526 
4,423 
H,  397 
3,156 
3,121 

2,oa3 

1,601 
3,942 
3,142 

3,887 
3,504 
3,486 


87,388 
2,913 


4,759 
5,2a5 
6,457 
4,359 
3,977 
3,623 
3,213 
2,128 
1,377 
3,923 
3,131 
2,973 
2,7^ 
3,067 
2,124 
1,946 
4,023 
3,031 
2,925 
2,780 
2,933 
2,076 
6,13a 
6,808 
5,330 
4,607 
4,002 
3,894 
3,075 
2,674 
4,364 


112,712 
3,636 


3,084 

3,086 
3,063 
3,181 
2,112 
1,666 
3,813 
3,006 
2,795 
2,567 
2,667 
1,702 
431 
3,656 
3,293 
3,107 
3,070 
2,858 
2,131 
1,049 
3,629 
3,094 
3,055 
1,096 
4,010 
2,632 
1,649 
3,697 
3, 173 
2,540 


80,902 
2,607 


2,606 
2,600 

1,669 
390 
2,640 
2,434 
2,409 
2,498 
2,031 
1,392 
289 
2,265 
2, 028 
2,018 
2,033 
1,977 
1,153 
177 
1,775 
1,886 
1,978 
1,962 
1,861 
1,164 
154 
302 
2,462 
2,705 
3,017 
3,022 
1,541 


66,378 
1,819 
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Average  weekly  flow  of  Merrimac  JRiver  ai  Lawrence,  Mass.,  for  1904' 


Week  enilLlig 


Dafember  IS,,- 
Stiptember  1 1 , 

iJaijnary  1, 1905 
Dewmbcr  ll.«, 

July  31 

September  4  ,  _ , 
Anj^t  SK . . . 
AufiCti^tH.... 

August  7 

July  24 

De<^inber  4,,., 
November  til.  > 
Febraan  21  _, 

July  17- 

Jan  miry  24.-,, 
January  10- _,. 
Febniary  14,,. 

JanuaryHl 

Noveniber20.- 
November  27,, 

January  17 

February  7,*,. 

0(:tol^rl6 

June  26 

Noveml>er6.-_ 
September  25  , 
October  23., _ - 
October  9_*,,, 
February  28,,- 

JulyS 

Augustus  ,.. 
July  10__.. 
September  18 

October  2 

March  6 

June  19,,.-,, 
October  30_-- 
June5^*_,,.* 


MerrlmAO 
RlTer  At 

(total  draiti' 
njirc  Are«' 
4h664  «>qi]&T« 


WiwttnK  Into  Morrimwc  from— 


NuhuA 

,    ClIotOQ 

<drKlDACfi 

IIS  pquue 
miles). 


Sudbury 

Rivi^r  at 

Daml 

idmln- 

age 

T5(Kiimre 


Lake 

Cotshlt- 

QiflttT 

Brook 

19  MiiArc 


Tatftl 

tho«e 

abeda 

(total 

dnanate 

aFieii= 

1 212  square 
milea) 


Ciiblc  ftiet  |ier  lecatid  lor  veveti  da jb- 


1,540 

3 

2 

0 

1,663 

3 

2 

0 

1,887 

3 

2 

0 

1,929 

3 

2 

0 

],965 

3 

2 

0 

2,095 

3 

11 

0 

2,107 

3 

12 

0 

2, 192 

3 

20 

0 

2,201 

3 

16 

0 

2,237 

4 

14 

0 

2,275 

3 

12 

0 

2,366 

4 

2 

0 

2,426 

4 

3 

0 

2,539 

4 

62 

0 

2,6S9 

3 

14 

0 

2,616 

3 

:i9 

0 

2,626 

4 

25 

0 

2,629 

4 

54 

0 

2, 719 

4 

53 

0 

2,738 

4 

3 

0 

2,738 

3 

2 

0 

2,742 

4 

34 

0 

2,  745 

3 

51 

0 

2,  m2 

4 

2 

0 

2,897 

8 

18 

4 

2,935 

4 

7 

0 

3,318 

3 

2 

0 

3,414 

4 

2 

0 

3,  446 

3 

2 

0 

3,564 

4 

117 

0 

3,589 

6 

22 

0 

3p604 

3 

32 

0 

3,753 

3 

22 

0 

3,776 

4 

2 

0 

3,989 

3 

2 

0 

4, 167 

4 

U2 

0 

4,172 

11 

29 

2 

4,341 

3 

2 

0 

6,308 

5 

64 

12 

5 

5 

h 

5 

5 

14 

15 

23 

19 

18 

16 

6 

7 

66 

17 

42 

29 

58 

57 

7 

6 

38 

54 

6 

30 

11 

5 

6 

5 

121 


25 

6 

5 

116 

42 
5 

61 


Net  jield  of  JfmliT 
River  ftvm  ^. 
^uareioils. 


Cubic  r^t  per  ft«ua 


Seven  dayn  i"^l\' 


1,535 
1,658 
1,882 
1,924 
1,960 
2,C«l 
2,092 
2,169 
2, 182 
2,219 
2,260 
2^360 
2, 419 
2,473 
2,&42 
2,573 
2,597 
2,571 
2,662 
2,731 
2,733 
2,704 
2,691 
2,846 
2,867 
2,924 
3,313 
3,408 
3,443 
3,443 
3,561 
3,569 
3,728 
3,770 
3,964 
4,051 
4,130 
4,336 
6,227 
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Artra^  weekly  flow  of  Merrimac  Rher  at  Lawrence^  Mass.f  for  1904 — Continue*!. 


UefTtnuc 
RlTer  At 

W&fltln^  Into  Menimnc  from— 

ir«^k  ending 

River  At 

Clinton 

CdmliiA«e 

iiiile«). 

Sudbaiy 

Rivptat 
Duml 

areA  = 

mile«). 

tMte,  Bnn- 
nl»;tcr 
fiiook 

(dmliiag^ 

ArCA^ 

19  eqtmnj 

Tol^ 

WA*le  of 

those 

(U)lAl 

dntnA^ 

212  itqQAI« 

Net  yiold  of  MerrimM 
River       iroro        4,462 

Ciibk^  feet  per  eefoncl. 

CubJc  f*el  per  neooiwl  tm  peven  dtyw. 

Seven  dayB. 

FermiuLrQ 
mile. 

1904. 
JtlDl?I2 

Min^hl3 

May29„...... 

April  24__„, 
%15„,,.,.- 
MarK^h27„„.- 
May22---..--- 
•   AprillO 

6,945 
8,309 
10,995 
11,788 
14,101 
14,453 
15,967 
19,236 
30,717 
22,875 
24,517 
24,857 
26,9$(5 

99 

7 

8 

23 

38 

171 

8 

113 

179 

115 

^7 

12 

813 

77 
151 
303 

39 
142 
2?K 
248 
123 
323 
286 
^6 
195 
617 

15 

0 

0 

14 

19 

46 

0 

32 

100 

17 

112 

33 

76 

191 
158 
311 
76 
199 
43S 
256 
268 
602 
417 
745 
240 
1,506 

6,754 
8,151 
10,684 
11,712 
13,902 
14,  015 
15,711 
18,968 
20,115 
22,468 
23, 772 
24, 617 
25,489 

L517 
1. 831 
2.400 
2,631 
3.123 
3. 148 
3.529 
4. 261 
4,519 
5,044 

Apriil7_- 

Aprils. -- 

M*vl ,._ 

5,340 
5,530 

5.725 

TotAl,  52 
weeks . . - 
Weekly  average 

335,415 
6,450 

2,133 
41 

3,835 

74 

481 
9 

6,449 
124 

328,966 
6,326 

73.892 
1.421 

PEMIOEWAS8ET  RIVER  AT  PLYMOUTH,  N.  H. 

This  station  was  established  September  5,  1903,  by  N.  C.  Grover. 
It  is  located  at  the  wooden  highway  bridge,  below  the  mouth  of  Bakers 
Kiver,  in  the  town  of  Plymouth.  The  drainage  area  at  this  point  is 
about  615  square  miles.  The  headwaters  of  the  river  lie  in  the  moun- 
tainous country  to  the  west  of  Mount  Washington,  at  elevations  of 
more  than  2,000  feet.  At  North  Woodstock  Pemigewasset  River  is 
formed  by  the  junction  of  East  Branch,  Middle  Branch,  and  Moosi- 
lauke  Brook,  at  an  elevation  of  about  700  feet.  Thence  the  waters 
flow  south,  receiving  Mad  River  from  the  east  and  Bakers  River  from 
the  west,  until  at  Plymouth,  about  20  miles  below  North  Woodstock, 
the  elevation  is  between  400  and  500  feet.  The  underlying  rock  in  this 
basin  is  usually  granite,  exposed  in  the  mountain  summits.  The  basin 
contains  some  of  the  best  spruce  standing  in  New  England.  Large 
areas  in  the  basin  of  E^t  Branch  are  still  in  virgin  forest;  other  areas 
have  been  practically  stripped,  especially  on  Hancock  Brook,  a  tribu- 
tary of  East  Branch,  and  in  the  basin  of  Middle  Branch. 

The  height  of  water  at  Plymouth  has  been  recorded  daily  since  Jan- 
uary 1,  1886,  during  which  time  extensive  deforestation  in  the  basin 


94 


STREAM   MEASUBEMENTS   IK   1904,  PABT   I. 


[vo.m. 


above  has  taken  place.  This  record  of  gage  height  has  been  kindly 
given  to  the  United  States  Geological  Survey  by  Locks  and  Canals 
Company,  of  Lowell,  Mass.  From  these  the  daily  discharge  of  the 
river  since  that  date  has  been  estimated  from  measurements  of  flow 
at  the  station  during  1903  and  1904. 

A  standard  chain  gage  is  attached  to  the  guard  rail  of  the  sidewalk 
of  the  bridge  on  the  upstream  side;  length  of  chain,  34.69  feet.  It  is 
referred  to  bench  marks  as  follows:  (1)  Marked  point  on  rail  of  brid^ 
near  gage;  elevation,  34.00  feet.  (2)  North  corner  of  intermediate 
cast-iron  gage  set  by  Locks  and  Canals  Company,  of  Lowell,  Mass.; 
elevation,  13. 27  feet.  (3)  North  corner  of  lowest  cast-iron  gage  set  by 
same  company;  elevation,  7.11  feet.  All  elevations  refer  to  the 
datum  of  the  gage.  The  initial  point  for  soundings  is  at  the  top  of 
the  face  of  the  right  abutment  on  the  upstream  side.  The  channel  is 
straight  for  1,000  feet  above  and  below  the  bridge,  and  is  about  180 
feet  wide  at  ordinary  stages,  broken  by  one  pier.  The  banks  are  high 
and  rock}' .  The  bed  is  permanent;  rocky  in  the  right  half  and  gravelly 
in  the  left.  The  velocity  is  rapid  in  the  right  and  sluggish  in  the  left 
half.  At  low  water  the  measurements  of  flow  through  the  left  channel 
are  made  by  wading.  The  lowest  observed  mean  velocity  is  one  foot  per 
second.     The  gage  is  read  twice  daily  by  Frank  Morton. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Discharge  measurements  of  Pemigewasset  River  at  Plymouth,  N.  H.,  in  1903  and  1904- 


Date. 


Hydn^rrapher. 


Area  of 
section. 


I       Mean 
I    velocity. 


he^t.    !  Dischiirge. 


N.C.  Grover... 
H.  K.  Barrows. 


1903. 
September  5. 
September  22 
October  9 1  N.  C.  Grover 

1904.  j 

April  14 1  N.C.  Grover 

April  14 do 


April  20 

April  30 

May  21 

May  25 

June  9 

July  5 


S.  K.  Clapp.. 

do 

do 

N.C.  Grover. 

do 

S.  K.  Clapp.. 


July  26 do 

AugU8t5 1 do 

August  23 1  H.  K.  Barrows. 

September  23..    8.  K.  Clapp. 

October  14 T.  W.  Norcross. 

November  22. 


Squartfeet. 

Ft.  per.  sec. 

Feet. 

250 

1.08 

1.85 

238 

1.00 

1.74 

243 

! 

1.17 

1.98 

931 

2.88 

4.75 

920 

2.80 

4.70 

836 

2.70 

4.34 

2,043 

5.65 

10.36 

1,360 

4.17 

6.75 

782 

2.55 

4.06 

559 

1.86 

3.02 

288 

1.45 

2.12 

197 

.91 

1.65 

278 

1.61 

2.11 

630 

2.03 

3.15 

350 

1.84 

2.47 

399 

1.81 

2.65 

356 

1.73 

2.54 

Second-ffet. 
270 
238 
285 

2,680 

2,580 

2,257 

12,800 

5,675 

2,000 

1,042 

419 

179 

448 

1,280 

642 

722 

616 
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D  HOYT. 
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Mean  daily  gage  hdghiy  infeet,  of  PemigewoMet  River  at  Plymouthf  N,  H,,  for  1904- 


Day. 

Jan.  j  Feb.  |  Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

[     

5.20 
5.15 

03.90 

8.85 
7.85 
6.88 
7.12 
7.30 
6.75 
5.80 
6.00 
5.68 
6.45 
8.26 
6.46 
5.28 
4.82 
4.70 
8.02 
9.90 
6.28 
6.82 
9.50 
6.62 
5.40 
4.75 
4.85 
3.96 
3.80 
8.48 
3.42 
3.30 
3.06 
2.95 

2.85 
2.80 
2.62 
2.48 
2.40 
2.72 
2.96 
8.20 
3.15 
2.78 
2.55 
2.35 
2.32 
2.25 
2.15 
2.00 
1.88 
1.96 
1.90 
1.90 
1.95 
2.00 
2.12 
2.00 
1.96 
1.95 
1.90 
1.88 
1.92 
1.96 

2.05 
3.00 
8.00 
2.55 
2.10 
2.06 
2.01 
1.86 
1.88 
1.80 
1.78 
1.72 
1.82 
1.92 
1.82 
1.72 
1.70 
1.62 
1.68 
1.60 
1.62 
1.58 
1.52 
1.45 
1.58 
1.58 
1.98 
2.50 
2.05 
2.82 
1.86 

1.78 
1.88 
1.96 
2.48 
1.98 
1.98 
1.80 
1.82 
1.72 
1.70 
1.70 
2.10 
2.06 
1.85 
1.80 
2.00 
1.96 
1.92 
1.90 
2.30 
6,62 
3.80 
3.22 
2.85 
2.50 
2.82 
2.20 
2.00 
1.90 
1.86 

1.85 

1 

1.82 
1.90 
1.72 
2.20 
2.86 
1.90 
1.90 
1.88 
1.80 
1.80 
1.45 
1.80 
1.62 
1.62 
4.65 
4.82 
3.40 
2.96 
2.60 
2.50 
2.80 
2.85 
2.48 
2.40 
5.80 
3.75 
3.72 
8.20 
3.00 
7.22 



5.56 
4.66 
8.90 
3.50 
8.20 
8.05 
2.90 
2.88 
2.70 
2.75 
2.82 
2.96 
2.82 
2.88 
2.72 
2.60 
2.50 
2.35 
2.50 
2.85 
3.20 
7.88 
5.60 
3.88 
3.42 
8.85 
4.28 
3.62 
3.25 
3.15 
2.98 

2.82 
2.72 
2.70 
2.62 
2.55 
2.60 
2.50 
2.40 
2.35 
2.20 
2.15 
2.20 
2.10 
2.40 
2.10 
2.20 
2.00 
2.15 
2.15 
2.20 
2.35 
2.60 
2.40 
2.20 
2.20 
2.30 
2.45 
2.45 
2.40 
2.30 

2.20 

t 

6.70 

2.20 

J 

2.20 

4 

64.75   

e4.65 

rf6.12 
8.42 
5.80 
5.50 
7.20 
9.40 
7.88 
6.45 
5.55 
4.78 
4.48 
4.18 
3.96 
3.80 
4.05 
4.28 
3.92 
3.92 
4.32 
5.25 
6.70 
7.52 
7.28 
7.82 
8.88 
9.68 

1.76 

h 

a8.65 

2.20 

6 

1.90 

7 

e4.60 
eg.  60 

2.00 

8 

/3.90    a4.25 

2.00 

9 

1.95 

0 

2.06 

1 

94.20 

1.95 

2 

C3.30 

<6.70 

2.00 

3 

1.80 

4 

<6.65 

2.00 

b 

•i4.40 

C4.10 

1.90 

6 

1.90 

17 

2.00 

18 

J4.20 


1.90 

19 

2D 

e4.15  >4.30 

2.10 
2.05 

a...:::::;::::.!:::::::!:::::::'::::::: 

2.05 

22 

J4A0    <4.20 

1 

*5.10 

1.90 

23 

1.90 

24 L.....J....... 

2.05 

25 

i4.20 

1 

2.20 

•2S 

t 

8.30 
12.45 

2.10 

27 

» 

'«4.50 

2.15 
2.30 

23 

30 

i4.30    C4.55 

10.00 

2.30 
2.30 

31 ! ' 

8.40 

2.25 

1          i 

alee  1.65  feet. 
i»Ice  1.4  feet. 
<•  Ice  1.7  feet. 


d  Ice  went  out. 
e  Ice  1.8  feet. 
/Ice  1.5  feet. 


flrlce  1.55  feet. 
*  Ice  2.2  feet 
<  Ice  2.8  feet. 


i  Ice  1.6  feet. 
Jflce  2.8  feet. 


Note.— Gage  heights  during  frozen  season  are  to  surface  of  water  in  hole  cut  in  ice  under  gage. 
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Rating  table  for  Pemigetvasset  River  at  FlymotUhy  N.  H,,  from  September  5,  1903^  to 

December  SI,  1904- 


Gage 
height. 

Discharge. 

heSnt. 

Diacharge. 

Gase 
heUfht. 

Discharge. 

he%\ 

DiflchuKe. 

Feet. 

Second-feet. 

Feet. 

Second-feeL 

FeeL 

Seeond'/eeL 

FM. 

Seeond/oL 

1.25 

117 

2.7 

780 

4.9 

2,860 

8.2 

8,370 

1.3 

124 

2.8 

860 

5.0 

2,980 

8.4 

8,770 

1.35 

132 

2.9 

940 

5.1 

3,100 

8.6 

9,170 

1.4 

140 

3.0 

1,020 

5.2 

3,220 

8.8 

9,570 

1.45 

149 

3.1 

1,110 

5.3 

3,350 

9.0 

9,970 

1.5 

160 

3.2 

1,200 

5.4 

3,480 

9.2 

10,370 

1.55 

172 

3.3  ' 

1,290 

5.5 

3,620 

9.4 

10,790 

1.6 

185 

3.4 

1,380 

5.6 

3,770 

9.6 

11,210 

1.65 

200 

3.5 

1,470 

5.7 

3,920 

9.8 

11,630 

1.7 

215 

3.6 

1,560 

5.8 

4,080 

10.0 

12,060 

1.75 

232 

3.7 

1,650 

5.9 

4,240    1 

10.5 

13,100 

,       1.8 

250 

3.8 

1,740 

6.0 

4,400    i 

11.0 

14,150 

1.85 

270 

3.9 

1,830 

6.2 

4,720 

11.5 

15,200 

1.9 

290 

4.0 

1,920 

6.4 

5,060 

12.0 

16,250 

1.95 

1 

315 

4.1 

2,020 

6.6 

5,400    , 

12.5 

17,300   ' 

1      2.0 

340 

1       -*•- 

2,120 

6.8 

5,750 

13.0 

18,350 

1      2.1 

395 

4.3 

2, 220 

7.0 

6,110 

14.0 

20,450 

'      2.2 

455 

i       4.4 

2,320 

7.2 

6,470 

15.0 

22,550   ; 

\      2.3 

515 

4.5 

2,420 

7.4 

6,830 

16.0 

24,650   i 

'       2.4 

575 

4.6 

2,530 

7.6 

7,210 

17.0 

26,750 

2.5 

640 

4.7 

2,640 

7.8 

7,590 

18.0 

28,850    ! 

'      2.6 

710 

4.8 

1 

2,750 

8.0 

7,970 

NviTE.— This  Ublc  has  been  applied  back  to  January  1, 1886,  as  no  discharge  measurements  were 
made  previous  to  1903. 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
15  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  1.6  and  6.7  feet.  Above  6.7  feet  the  curve  depends  on  one  measure- 
ment at  10.3  feet.  The  table  has  been  extended  beyond  these  limits.  Above  gage 
height  9.2  feet  the  rating  curve  is  a  tangent,  the  difference  being  210  per  tenth. 
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mtmthly  discharge  of  Peniigetoofutet  Hither  at  PlynunUh^  N,  II,,  18H6-1904, 
[Drainair*?  area,  615  square  miles.] 


Month. 


1886. 


-15  .... 
1887. 


L-15  . . . 

1888. 


-15  ... 
1889. 


Dischaiige  in  second-feet. 


Maximum. 


Minimum. 


-15 


13, 310 
4,975 
2,350 
1,713 
1,407 
2,896 
2,070 
3,770 

15,  720 

16,460 

20,450 

8,970 

2,020 

900 

1,263 

497 

22,760 
20, 140 
5,400 
1,6:^2 
2, 020 
7,685 
6,290 
7,020 

8,870  I 
7,400  j 
11,210  I 
7,495  i 
7,  875 
7,020 
H,  670 
2,  190  , 


2,805 
1,182 
593 
395 
305 
185 
:i50 
964 

2,717 
2,190 
766 
766 
593 
:^50 
350 
350 

1,858 

3,415 

350 

350 

305 

a50 

1,335 

1,857 

2,;i50 
964 
654 
545 
350 
239 
654 

1,110 


Mean. 


Run-off. 


Second-feet 
ir  sq 
mil 


per  sQuare 
niie. 


7,247 

2,334 

1,085 

551 

475 

540 

653 

1,828 

7,295 

6,871 

3,006 

2,002 

1,040  I 

565  ' 

473 

413 

5,309 
8,  756 

697 

684 

1,816 

2,  729 

3,066 

5,315 
2,05)2  [ 
2, 183  j 
1,700  I 
1,362  > 
1,077  i 

2,018 ; 

1,548  I 


11.78 
3.80 
1.76 
.896 
.772 
.878 
1.06 
2.97 

11.86 
11.17 
4.89 
3.26 
1.69 
.919 
.769 
.672 

8.64 
14.24 
3.04 
1.13 
1.11 
2.95 
4.44 
4.99 

8.64 
3.40 
3.  55 
2.76 
2.  21 
1.75 
3.28 
2.52 


I 


Depth  in 
inches. 


6.57 
4.38 
1.96 
1.04 
.890 
.980 
1.22 
1.66 

6.62 

12.88 

5.46 

3.76 

1.95 

1.03 

.887 

.372 

4.82 
16.42 
3.39 
1.30 
1.28 
3.29 
5.12 
2.78 

4.82 
3.  92 
3.  96 
3.18 
2.  55 
1.95 
3.78 
1.40 


98 


STREAM   MEA8UBEMKNT8   IN   1904,  PART   I. 


[K0.12L 


Estimated  monthly  discharge  of  Pemigetcasset  River  at  Plymouth,  N.  H.,  1886-190^ 

Continaed. 


Monlh. 


181)0. 


April  15-30. 
May  ....... 

June ,-,,,-, 
JuK  ...... 

A  ugiu^t . . , . , 


f- 


()ctol>er 
November  1-15, 


April  16^^ -. 

May 

Jnm*  ,_....***,.*. 
Jnh  ,.-.. 

AllgUHt 

B**pUiinlH*r 

CVtohtr 

NovfinlxTl-lfi.** 


A(ml  l.v;^0 

>Uty  ,._.__. 

ifimv  - 

July  ..--.. 

August  - ,.-._ 

S*-]Ui*iiil)i'r 

Odrjk^r - 

XdvemlK^r  1-15  _._ 


18tl3. 

April  15->«). 

Mity  .-..._-- 

June 

July  -.,,. 

AuwiiJ^t 

m^pti'lulttT,*. 

Ortnlwr  ,...*. 

yovember  1-15  ,-. 


UlJM!hAIKV  Itt  «t?««Il4'fit«t, 


Eun^jfl. 


8,a70 
17,510 

:!,770 

7,495 

10,680 

15, 410 

7,210 
1,867 

15,  410 
4,560 
2,350 
3,415 
3J00 
1,336 
&!I3 
l,tt40 

2Jil8 

in,  170 

i\  670 
ti,  ^>0 
9.  670 
710 
3,^20 

5,  2m 

2,J<06 

0,  925 
1,560 
0, 92.S 
J,  785 


3,620 
2,270 
710 
S8fi 
270 
SOO 

It  110 
3,100 

Am 

270 

\m 

145 

900 
1.407 
4M7 
270 
185 
:i50 
327 
M5 

2J>2t) 

165 
165 
270 
27(1 
497 


Mam. 


5,714 
6,611* 
1.600 
1,1&4 
1, 871 
3,302 
2,101 
1,360 


8,380 

2,705 

1,190 

783 

H09 
515  I 
234  I 

1,467 
3,277 
2,290 
1,695 

1,211 

1,029 

466 

1,385 

2,  923 

7,117 
S*5g 

241    j 

mi  I 
k\\s\ ! 

mi 


9.29 

10.76 

2.75 

i.as 

2.72 
5.37 
3.  42 
2.21 

13,63 
4.40 

).9:i 

1.27 
1.32 

.837 
.38i> 

.685 

2.39 
5.33 
3.72 
2.76 
L97 
1.67 
.765 
2.25 

4.75 
11.57 
1.56 
.392 
1.13 
1.01 
2.'68 
1.41 


]t«|»ib  la 


5J« 
li41 

3Lar 

117 

a  14 

xn 
\M 

7,ett 

5.07 
>.!5 

L4tt 
\M 

.m 

.438 
M   1 

6.13 
4,15 
3.18 
2.27 
1.86 
.870 
L25 

2,65 

].^34 

t.74 

.452 
1.30 
1.13 
3.09 

.787 
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onihbt  diM'harge  of  Pemigeicasset  River  at  Plymouth,  N,  If.,  1 886- 1904 — 
Continaed. 


Maatfa. 


18M. 


-15.-.. 


-15  _.. 
1897. 


IttichAwe  In  «ecoiid*leel. 


BiftlntmiiEii. 


18, 


4p 

la. 
It 


--15 


ft, 

ri, 

I, 

19, 

13, 

13* 
311, 

n 

2, 


5«0 
080 
290 
766 
270 
400 
530 
560 

730 
290 
785 

710 
182 

710 
190 
400 

560 
618 
*i32 
286 
a^5 
290 
t^O 
610 

H40 

2m 

420 
^140 

44a 

530 
840  [ 


Ulntmum. 


2,805 
654 
497 
165 
145 
145 
209 
545 

3,415 
710 
3fl5 

209 
239 

la*! 

3(^ 
545 

2,530 
593 
239 
185 
239 
270 
545 
900 

3,220 

i,3;^5 

900 
654 
395 
185 
165 


Menn. 


6,513 

%  519 

1,380 

419 

170 

598 

635 

1,337 

6,432 

2,313 

$45 

:{88 

469 

294 

677 

1,457 

7,986 
1,3.W 

716 
497 
493 

1,298 
1,738 
3,560 

7,197 

4,085 

2,658 

3,878 

698 

259 

:3fi3 

1,493 


Run-ulL 


mile. 


10.59 

4.10 
2.24 
.681 
,276 
.97iJ 
1.03 
2.17 

10,46 
3,76 
1,37 
.631 
,763 
,478 
1.10 
2.37 

12.99 
2,21 
[,16 
.808 
,802 
2,11 
2,83 
6.79 

12.19 
6.64 
4.32 

e.  31 

1.  L3 
.  421 
,,^90 

2,43 


l>ef^lh  In 

int-hes. 


5,91 
4,73 
2.50 
,785 
,318 
1.08 
1.19 
1.21 

5.84 
4,33 
K5S 

,728 
.880 
.533 
1.  27 

1.32 

7.25 
2,55 
1.29 
.933 
.925 
2,35 
3.26 
a  23 

6.80 
7.66 
4.83 
7.27 
L:40 
.470 
.680 
1.36 
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Estimated  motithly  discharge  of  Pemigewasaet  Rwer  at  Plynumlh,  N.  If.,  lSS6-lH0i- 

ConUnaed. 


Month. 


1898. 

April  15-30 

May 

June 

July 

AugUHt 

September , 

October 

November  1-15 


1899. 

April  15-80 

May 

June 

July 

August 

September 

October 

November  1-15  . .. 


1900. 

April  15-30 

May 

June 

July 

AugUHt 

Septem])er 

October 

November  1-15  . .. 


1901. 

April  15-30 

May 

June 

July 

August 

September 

Octoljer 

November  1-15  . . . 


DlKti«tftie  In  iiooai-liit. 


llajLimtiln., 


n,4S0 

14,360 

4,160 

654 

766 

1,1*52 
7,685 
2,340 


11>,U10 

J3/iK>0 

eS  470 

UllO 

i«)0 

710 

3,  770 

7,685 

12,780 

12,260 

2,896 

2, 530 

6,290 

395 

3,  770 

710 


S.100 
2,020 
710 
156 
145 
145 
270 
654 


14,  880 

4,805 

16,140 

964 

K182 

239 

836 

185 

497 

132 

8311 

120 

2,270 

132 

3,220 

1S5 

U(!UI. 


4,000 
1,560 
209 
18,'> 
147 
134 
20i) 
239 

4,160 

1,713 

395 

270 

270 

ia5 

209 
239 


5,39$ 
a,  460 
1,517 

290 

mt 

341 

1,122 
1,147 

9,448 

3,680 
456 
S17 
197 
193 
307 
788 

9,870 
3,95S 
900 
263 
250 
215 
730 
1,866 

6,706 

3, 895 

1,170 

571 

1,016 

259 

660 

361 


&un<ilT. 


Becond'fett 

pemquAiv 
mile. 


Depth  la 


8*77    , 

5.63    : 

2.47    I 

.47^  I 

.491  ; 

.554 
1.82 

1.87 


16<36 
5,98 
,745 
.516 
.320 
,315 
,499 
L2S 

16,05 

6,42 
L46 
.428 
-407 
.360 
1.19 
3.03 

10.90 
6.33 
1.90 

.928 
1.65 

.421 
1.07 

.587 


fi.4» 
2.T« 

,506 

,«18 
LMl 

as: 

.1*31 
.5^ 
.389 
.351 
.575  \ 
.713    ' 

9.25 

7.40 

IM 
.493 
,469 
.390 

1.37 

1.69 

6.08 
7.30 
2.12 
1.07 
1.90 

.470 
1.23 

.327 
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monthly  dijtchtirgg  of  Pemigewanet  Rirer  at  Plymouth,  N.  H.,  1S86-J904 — 
Continued. 


Month. 


1902. 


.SO. 


3r. 


)rl-15  ... 
1903. 


<». 


T 

T 1-20. 


1904. 


*   DlHcLcLige  fir  fec4>tid  f^t.. 


Maximum. 


6,290 
12,2rt0 
6,290 
3,220 
1,3:^5 
4,560 
18,560 
2,350 

3,100 

3,620 

10,900 

2,896 

2,190 

497 

1,605 

710 

940 

11,420 

11,840 

1,200 

1,020 

5, 400 

6,470 

7,780 

876 

515 


Minimum. 


1,940 
:^05 

1,110 
710 
365 
305 
766 

1,110 

350 
395 
350 
310 
443 
144 
149 
215 
215 

1,398 
980 
282 
149 
215 
149 
545 

:«o 

232 


Mean. 


3^266 
3,377 
-2,044 
1,431 
696 
1,128 
2,538 
1,617 

1,729 
1,285 
2,099 
725 
758 
264 
486 
412 
376 

4,607 

4,741 

537 

338 

594 

1,045 

1,522 

554 

372 


Run-off. 


Secojld-fcjBt- 


5. 31 
5.49 
3.32 
2.33 
1.13 
1.83 
4.13 
2.63 

2.81 
2.09 
3.41 
1.18 
1.23 
.429 
.790 
.670 
.611 

7.49 
7.71 
.873 
.550 
.966 
1.70 
2.47 
.901 
.605 


2.96 
6. ;« 
3.  70 
2.69 
1.30 
2.04 
4.76 
1.47 

1.56 
2.41 
3.80 

1.:^ 

1.42 
.479 
.911 
.748 
.454 

7.24 

8.89 
.974 
.6.34 
1.11 
1.90 
2.8ii 
1.01 
.698 


CX>NTCXXX)OK    KIVKK   AT   WE8T   IIOPKINTON,   N.  JI. 

station  was  established  July  9,  1908,  by  H.  K.  Barrows.  It  is 
at  the  wooden  highway  bridge  near  the  railway  station  at  West 
ton.  The  drainage  area  at  this  point  is  410  s<iuare  miles.  A 
J  fhain  gage  is  iittaehed  to  the  downstream  side  of  the  board 
g  of  the  bridge;  hMigth  of  chain,  2^.11  feet.      It  is  referred  to 
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(so 


a  })ench  mark  on  the  highest  point  of  the  large  rock  on  the  south : 
of  the  road,  15  feet  northwest  of  left  ahutment;  elevation,  21.55 
above  gage  datum.  The  initial  poiht  for  soundings  is  at  the  do 
stream  side  of  the  le£t  iU>ntniC!r^  at*  the  top.  The  channel  is  strai 
for  3(K\.feet:.ab6ve  wd. 500  feet  below  the  station,  and  is  about 
feet'witfe^at'.orditiary  stages.  The  banks  are  high  and  rocky 
jiot  subject  to  overflow.  The  bed  is  rough  and  rocky,  but  pemiaiv 
The  current  is  rapid;  the  lowest  observed  mean  velocity  is  1.20 
per  second,  at  gage  height  2.42  feet.  The  gage  is  read  twice  dailv 
Frank  H.  Carr. 

The  observations  at  this  station  during  1904  have  been  made  ut 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Discharge  measurements  of  Contoocook  River  at  West  Hopkinton,  N.  H.,  in  190S  and  > 


Date. 

Area  of 
section. 

Mean 
velocity. 

Ga^ 
height. 

Di«chfi 

1903. 
July  9 

H.  K.  Barrows 

Square  fed. 
208 
179 
178 
142 
127 

556 

443 
366 
242 
164 
160 
202 
169 

Ft.  per  9ee. 
1.79 
1.90 
1.71 
1.55 
1.20 

6.15 

4.70 
3.67 
2.71 
1.51 
1.43 
1.47 
1.40 

3.00 
2.93 

2.84 
2.58 
2.42 

5.70 

4.70 
4.18 
3.36 
2.62 
2.60 
2.91 
2.68 

Scwwi 

July  14 

July  30 

September  8 

N.  C.  Grover 

H.  K.  Barrows 

do 

October  7 

N.  C.  Grover 

1904. 
April  8 

April  22 

May  24 

N.  C.  Grover  and  S.  K. 
Clapp. 

S.  K.  Clapp 

do 

June  7 

.  do 

AufiTUst  4 

do 

September  27 . . 
October  15 

T.  W.  Norcro88 

...do 

November  4 

do 
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///  tftuje  heitjht,  infeetj  of  Omtoocook  River  at  West  Ifopkintoftf  N.  Jf.^  for  19<)4. 


Mar. 


>Apr. 


12.70  ; 

10.90  ' 
8.50  . 
6.H5  I 
6.2ft  i 


6.56 
6.30 
6.70 
6.16 
6.70 
6.60 
6.80 
ft.  00 
6.36 
7.70 
H.16 
7.16 
6.30 
5.8ft 
5.40 
5.15 
5.00 
5.00 
5.20 
5.30 
6.10 
4.90 
4.70 
4.50 
4.56 
4.50 
4.50 
6.00 
8.70 
9.30 


May. 


7.80 
6.80 
6.25 
6.30 
4.90 
4.60 
4.30 
4.20 
4.10 
4.30 
5.00 
5.10 
4.80 
4.40 
4.20 
4.60 
4.60 
4.30 
6.00 
6.20 
5.86 
5.30 
4.80 
4.40 
4.20 
4.20 
4.20 
4.06 
3.80 
3.65 
3.56 


June. 

3.60 
3.46 
3.40 
3.40 
3.40 
3.40 
8.60 
3.80 
3.70 
3.56 
3.40 
3.30 
3.15 
8.10 
3.20 
3.10 
3.10 
3.00 
8.00 
2.90 
2.90 
2.90 
2.90 
2.95 
2.96 
2.90 
2.90 
2.80 
2.75 
3.00 


July,   j   Aug.   I  Sept.   ;    Oct.    .   Nov.   ;    Deo. 


3.65 

3.00 

2.60 

3.36 

2.90        a  3. 76 

4.00 

2.80 

2.70 

3.-26 

2.90        «3.70 

3.90 

2.70 

2.65 

3.06 

2.90        a  3. 70 

3.60 

2.80 

2.70 

3.00 

2.90        a  3. 70 

3.20 

2.80 

2.70 

3.00 

2.90        (b) 

3.15 

2.70 

2.66 

2.90 

2.90    

3.10 

2.70 

2.66 

2.90 

2.86    

3.10 

2.70 

2.70 

2.90 

2.80    

3.00 

2.70 

2,70 

2.80 

2.85    

2.95 

2.60 

2.70 

2.80 

2.80    

2.90 

2.80 

2.60 

2.75 

2.80    

2.86 

3.40 

2.70 

2.90 

2.80    

2.85 

3.25 

2.70 

3.00 

2.80    

2.80 

3.10 

2.60 

8.10 

2.80 

2.80 

2.90 

3.80 

3.10 

2.90    

2.75 

2.80 

4.80 

3.10 

8.05    

2.75 

2.75 

4.66 

3.00 

3.10    

2.80 

2.65 

3.85 

2.80 

3.10    

2.80 

2.60 

3.50 

2.80 

3.15    

2.80 

2.70 

3.16 

2.90 

3.00    

2.85 

3.35 

3.06 

3.00 

3.10    

2.80 

3.60 

2.90 

3.60 

8.20  ; 

2.80 

3.80 

2.80 

8.80 

8.'20    

2.75 

3.00 

2.80 

3.55 

3.30    

2.80 

2.90 

2.80 

3.36 

8.30    

2.80 

2.80 

2.80 

3. '26 

3.20    

2.90 

2.80 

2.80 

3.20 

8.20    

2.90 

2.70 

2.85 

3.16 

«3.40    

2.90 

2.70 

2.85 

3.00 

"3.70    

2.90 

2.(M) 

3.10 

3.00 

<i3.60    

2.80 

2.60 

2.90 

"Anchor  ice  nfTect.^  k&K^*  heiKht«<. 

*»  River  frozen  over.    (Jage  not  read  during  frozen  m'HK>it. 
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Rating  table  for  OcnUoocook  River  at  Weti  HopHmUmy  N,  H.,  from  July  P,  1 90S,  to  Dem, 

SI,  1904^ 


Gaffe 
height. 

Diacharge. 

1   he^t. 
1      tWt. 

Discharge. 

Gaffe 
height. 

Dlachargc. 

1     Gage 
1    height. 

DischaxKt 

r*rt. 

Second'/eet. 

Second-fett. 

FteL 

Second'/eei. 

F^ft. 

Srcond/ct 

2.  5 

185 

3.6 

826 

4.7 

2,060 

5.8 

^,m 

!       2.« 

220 

3.7 

915 

4.8 

2,195 

5.9 

a,7'3i 

2.7 

'    255 

3.8 

1,005 

4.9 

2,:mi 

6.0 

H,8H0 

'       2.8 

295 

3.9 

1,100 

5.0 

2,465 

6.1 

4,0(V) 

2.9 

31^5 

;  ^-^ 

1,200 

5.1 

2,600 

i       6.2 

4,15() 

i       3.0 

380 

1       4.1 

1, 310 

5.2 

2,740 

6.4 

4,440 

'       X 1 

4a5 

,      4.2 

1,420 

5.3 

2,880 

6.6 

4,730 

i      H.2 

500 

4.3 

1,540 

5.4 

3,020 

6.8 

5,020 

3. 3 

570 

4.4 

1,660 

5.5 

3,160 

7.0 

5,31(1 

!       3.4 

650 

4.5 

1,790 

5.6 

3,300 

!       3. 5 

735 

4.6 

1 

1,925 

5.7 

3,440 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  ba.sed  i 
13  discharge  meapurenienta  made  during  1903  and  1904.  It  is  well  defined  bet> 
gage  heights  2.5  feet  and  5. 70  feet.  The  table  has  been  extended  l>eyond  these  lii 
A])ove  gage  height  6  fet't  the  rating  curve  is  a  tangent,  the  difference  being  Hi 
tenth. 
Estimated  monthly  discharge  of  Contoocook  River  at  West  HopkinUm,  N.  U.,  for  U 

and  1904* 
[Drainage  area,  410  square  miles.]   . 


Month. 


1903. 
Jiily9-31 

August ! 

September 

()ctol)er 

Novem]>er  1  -25 ! 

1904. 
Ai>ril 

May 

June I 

July 

Au^UHt 

St'ptember 

OctolKT 

N<)veinl>er  1  -27 


DlHcharge  In  second-feet 

Ron-oir. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

Dep 
inc 

1,150 

295 

489 

1.19 

1 

650 

210 

366 

.893 

] 

408 

161 

240 

.585 

1,150 

170 

488 

1.19 

1,081 

248 

396 

.966 

8,  045 

1,790 

3,751 

1 
9.15     ,     1 

0,  470 

780 

2, 231 

5.44 

1,005 

275 

516 

1.26 

1,200 

275 

418 

1.02 

825 

220 

340 

.829 

2, 195 

220 

467 

1.14 

1,0(V> 

275 

442 

1.08 

570 

295 

387 

.944 

A^oTi.]  MEBBIMAC   BIVEK    DBAINAGE    BARIN.  105 

SUNCOOi   RIVEB  AT  EAST   PEMBROKE,  N.  H. 

This  stream  enters  the  Merrimac  about  6  miles  below  Concord  and 
is  about  27  miles  long,  with  a  total  drainage  area  of  about  270  square 
mks.  The  drainage  basin  is  hilly  and  broken;  the  bed  and  banks  are 
\pt  to  be  rocky.  This  stream  has  a  large  fall,  a  considerable  part  of 
which  has  been  developed. 

A  gaging  station  was  established  at  East  Pembroke  on  November  3, 
1904,  by  H.  K.  Barrows.  The  drainage  area  at  this  point  is  al>out  250 
square  miles.  A  wooden  staff  gage  is  fastened  to  the  abutment  of  the 
highway  bridge  over  the  canal  channel  to  a  mill  near  this  point,  which 
was  recently  destroyed  by  fire.  This  is  near  the  Allenstown  station 
on  the  Boston  and  Maine  Railroad.  At  present  all  of  the  water, 
except  a  slight  amount  of  leakage  through  the  dam,  goes  through  this 
canal.  This  is  intended  as  a  temporary  station,  and  the  gage  is  read 
hv  (leorge  P.  Cass,  of  Elast  Pembroke.  The  records  of  flow  at  this 
point  will  be  published  when  completed. 

Observations  at  this  station  during  1904  have  been  made  under  the 
direction  of  H.  K.  Barrows,  district  hydrographer. 

SUDBURY  BTVER  AT  FRAMINOHAM  AND  LAKE  COCHITUATE  AT 
COCHITUATE,  MASS. 

Sudbury  River,  a  small  stream  of  eastern  Massachusetts,  receives 
water  from  an  area  west  of  Framingham.  It  flows  thence  in  a  northerly 
course  through  meadows  and  swamps  and  joins  Assabet  River  to  form 
Concord  River,  which  in  turn  continues  northerly,  entering  Merrimac 
River  immediately  below  the  city  of  Lowell.  Storage  reservoirs  have 
been  constructed  by  the  city  of  Boston  and  the  Metropolitan  Water 
ind  Sewerage  Board,  controlling  the  greater  part  of  the  flow  from 
this  basin. 

Lake  Cochituate  drains  into  Sudbury  River  a  dhort  distance  below 
framingham.  It  is  controlled  as  a  storage  reservoir  by  the  Metro- 
)oIitan  Water  Works. 

Sudbury  River  and  Lake  Cochituate  have  been  studied  by  the  engi- 
leers  of  the  city  of  Boston,  the  State  board  of  health  of  Massachusetts 
nd  the  Metropolitan  Water  and  Sewerag^  Board,  and  records  of  rain 
all  in  the  Sudbury  basin  have  been  kept  since  1875,  and  in  the  Cochi 
uate  basin  since  1852,  but  the  latter  are  considered  of  doubtful  accuracy 
revious  to  1872.  The  records  of  run-off  from  1875  to  18H8,  inclusive 
3r  Sudbury  River,  were  published  in  the  Twentieth  Annual  Report, 
'art  IV,  and  those  for  Lake  Cochituate  from  1803  to*18Ul),  inclusive 
1  Water-Supply  and  Irrigation  Paper  No.  35. 

The  following  tables,  furnished  by  Frederic  P.  Stearns,  give  the 
isults  for  1904;  also  the  averages  for  thirty  years  for  Sudbury  Rivor, 
id  for  forty-two  years  for  I^ke  Cochituate. 
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RxlimaUd  monthly  run-off  of  Sudbury  River  at  Framingham,  Mium. 


Month. 


1904. 

January  

Febroary 

Mart'h 

April 

May 

June 

July 

August 

Septeinl)er 

October 

November 

De('eml>er 

The  year 

1875-1904 

January  

February 

Mar(!h 

April 

May 

June 

July 

August 

Septeml)er 

( k'tober 

November 

De<'eml)er 

The  vear 


Run-off. 


Second-feet 
rno 
mil 


periMuare 
nile. 


0.738 

1.365 

4.640 

5.096 

2.699 

.648 

.096 

.262 

.614 

.295 

.447 

.417 


1.441 


1.882 

2.879 

4.620 

3.273 

1.766 

.807 

.299 

.460 

.368 

.327 

1.343 

1.675 

1.673 


I>epth  in 
inches. 


I  Rainfall 
inches. 


0.851 

1.472 

5.349 

5.685 

3.112 

.72:^ 

.111 

.303 

.685 

..S48 

.499 

.481 


19.  619 


2.170 

3.  023 

5.326 

3.652 

2.03(i 

.901 

.345 

.519 

.411 

.903 

1.500 

1.931 


22.717 


BARROWS  "I 
ASD  HOYT.  J 


MERBIMAG    BIVER    DRAINAGE    BASIN. 
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Yield  and  rainfall  in  Lake  Cochituate  nHiter»hed. 
[Drainage  area,  18.87  square  mileti.] 


Total  Yield 

in  million 

gallons. 

Yield  of  1  square  mile. 

Total 

rainfall  in 

int^hea. 

Rainfall 
collected 
in  inches. 

Month. 

Million 
gallons 
per  day. 

Cubic  feet 
per  second. 

Per  cent 
collected. 

1904. 

January 

February 

March 

April 

343.9 

412.6 

1,553.3 

1, 717.  7 

768.1 

178.8 

22.4 

150.6 

329.5 

137.8 

277.3 

263.9 

0.588 

.754 

2.655 

3.034 

1.313 

.316 

.038 

.257 

.582 

.236 

.490 

.451 

0.910 

1.167 

4.108 

4.695 

2.032 

.489 

.059 

.398 

.901 

.364 

.758 

.698 

4.75 
3.11 
2.78 
8.68 
2.14 
2.86 
1.80 
3.32 
6.78 
1.66 
1.84 
2.39 

1.05 

1.26 

4.73 

5.24 

2.34 

.55 

.07 

.49 

1.00 

.42 

.85 

.80 

22.1 

40.5 

170.4 

60  4 

May 

109  5 

June 

19  1 

July 

3  8 

August 

September  ..,. 

October 

November 

December 

14.8 
14.8 
25.3 
46.0 
33.7 

The  year. 

6,155.9 

.891 

1.379 

42.11 

18.80 

44.6 

I8da-1904. 

January 

February 

March 

April 

27,622.0 
35,927.9 
54,884.1 
41,312.8 
24, 495. 9 
11,124.8 
7,329.6 
10,469.7 
10,031.9 
14,298.3 
19,485.2 
23,651.8 

1.124 

1.606 

2.234 

1.738 

.997 

.468 

.298 

.426 

.422 

.582 

.820 

.963 

1.739 

2.484 

3.455 

2.688 

1.543 

.691 

.462 

.659 

.653 

.376 

1.268 

1.489 

165.60 
169. 39 
186.91 
155.31 
156.57 
126. 51 
173.60 
185.03 
147.  27 
185.03 
175.20 
148.95 

2.01 

2.61 

3.98 

3.00 

1.78 

.81 

.53 

.76 

.73 

1.04 

1.42 

'  1.72 

50.9 
64.7 
89.5 
81. 1 

May 

47.7 

June 

26.8 

July 

12.9 

August 

September 

(X-tober 

November 

December 

17.  3 
20.8 
23.6 
33.9 
48.4 

The  year. 

280, 634. 0 

.970 

1.500 

1,975.37 

20.38 

43.3 

)VW,  in  cubic  feet  per  second  per  square  mile,  of  Ijike  CochHuate  tinitershed,  1900-1904.*' 
[Drainage  area,  18.87  square  miles.] 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Aver- 
age. 

mx».... 

1.060 

4.136 

4.020 

1.464 

1.641 

0.455 

0.293 

0.568 

0.640 

0.689 

1.087 

1..W2 

1.415 

1901.... 

.»40 

.fi29 

3.846 

4.649 

3.704 

1.019 

.792 

1.101 

1.012 

1.083 

1.034 

3.675 

1.959 

1902.... 

2.071 

1.934 

6.022 

2.741 

.955 

.319 

.398 

.604 

.688 

.814 

.710 

2.  aV2 

1. 612 

1903.... 

2.1M 

2.734 

4.311 

3.106 

.689 

2. 132 

.  55:? 

.408 

.KiO 

.886 

.534 

.815 

i.5:n 

19M.... 

.910 

1.167 

4.108 

4.695 

2.032 

.489 

.a'ig 

.398 

.901 

.3(V4 

.758 

.69S 

1.379 

n Corrected  for  water  tlrawn  fmin  Dudley  Pond. 
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NASHUA   RIVEB   (SOUTH  BRANCH)   AT  CLINTON,    MASS. 

Sinc^e  July,  1896,  the  flow  of  the  South  Branch  of  Nashua  River  has 
been  measured  at  Clinton  by  the  engineers  of  the  Metropolitan  Water 
and  Sewerage  Board.  The  results  of  these  measurements  have  been  f  iir- 
nished  by  Frederic  P.  Stearns,  chief  engineer.  A  large  storage  reser- 
voir is  now  l)eing  constructed  at  Clinton,  Mass.  Water  was  stored  to 
an  appreciable  extent  in  this  reservoir  during  1903.  Beginning  with 
1897  the  flow  has  been  corrected  for  loss  and  gain  of  storage  in  ponds 
and  mill  reservoirs  on  the  watershed,  so  that  the  results  show  the 
natural  flow  of  the  stream.  The  following  tables  give  the  results  for 
1904,  also  the  average  for  the  years  1897-1904,  inclusive. 

Yieid  and  rainfall  in  Nashua  River  {South  Branch)  Watershed, 
[Draino^re  area,  119  square  miles.] 


Month. 


190i. 
January . . . 
February.. 

March 

April 

Hay 

June 

July 

August 

September 
October . . . 
Noveuilxjr. 
December . 


Total  vield 
in  million 
gallonH. 


The  year. 

1897-1904. 

January 

February 

March 

April 

May 

June 

July 

August 

SeptenilxT 

( )ctober 

Novem])er 

Dei'ember 


2,432.6 
3, 198.  7 
11,094.8 
10, 654. 1 
5,524.5 
2,  719.  8 
1,832.5 
1,309.1 
1,  763.  7 
1,281.9 
1,222.9 
1,621.5 


Million  eal- 
lonsperday. 


44,  656.  1 


0.659 

.927 

3.008 

2.984 

1.498 

.762 

.497 

.355 

.494 

.347 

.  343 

.440 

1.025 


The  vear. 


34,  554. 1 

1.171 

41,853.9 

1.563 

94, 026.  (i 

3. 186 

74,  iK)6.  4 

2.  623 

39,191.8 

1.328 

26,  547.  5 

.929 

15,  (V25.  2 

.  530 

15,828.9 

.  536 

10,218.0 

.:^8 

18,124.6 

.614 

24,581.8 

.861 

46,  f>9S.  0 

1.593 

442,  456.  8 


1.273 


luare  mile. 

Total 

rainlkll  in 

inches. 

Cubic  feet 
per  second. 

1.020 

4.02 

1.434 

2.66 

4.653 

3.40 

4.617 

7.46 

2.317 

2.99 

1.179 

3.44 

.769 

3.84 

.549 

3.68 

.764 

5.30 

.538 

1.78 

.530 

1.62 

.680 

2.88 

1.550 

43.06 

1.811 

28.94 

2.418 

33.09 

4. 930 

40.29 

4.058 

36. 00 

2.a54 

27.60 

1.438 

:^.  15 

.819 

35.  48 

Rainfall 

collected  in 

inches. 


1.176 

1.547 

5.361 

5.149 

2.671 

1.315 

.886 

.633 

.853 

.620 

.591 

.784 


21.586 


.  830 
.  553 
.397 
.  556 
2.464 

1.969 


3t).  55 
28.24  I 
30.04  I 
30.  15  I 
39.  01 

400.  54 


I 


2.088 
2.530 
5.683 

4.528 

2.369 

1.6a5 

.944 

.957 

.617 

1.095 

1.486 

2.840 

26.  742 


Per  cent 
collected. 


29.3 
58.1 
157.7 
69.1 
89.:; 
38.2 
23.1 
17.2 
16.1 
34.8 
29.0 
27.2 


50. 2 


57.7 
61.2 
112.8 
100.6 
68.7 
36.5 
21.  3 
20.9 
17.5 
29.2 
39.4 
58.3 

53.4 


SABSOWB 
A.58D  HOYT. 


.]  STREAM   MEASUREMENTS   IN   1904,    PART   I. 


109 


>  vW,  in  cubic  feet  per  second  per  square  mile,  of  Nashua  River  (South  Branch)  watershed  ^ 

1897-1904. 

[Draina^  area,  119  square  miles.] 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

1W7.... 

1.232 

1.440 

4.270 

2.626 

1.800 

1.828 

2.281 

1.886 

0.628 

0.877 

1.984 

3.621 

1.938 

1?«.... 

2.418 

2.680 

4.778 

3.187 

2.161 

1.281 

.614 

2.049 

1.046 

2.834 

3.358 

3.189 

2.400 

im.... 

3.236 

1.687 

4.296 

6.224 

1.844 

.869 

.648 

.866 

.387 

.379 

.666 

.555 

1.626 

1900.... 

1.232 

6.271 

6.759 

2.444 

2.189 

.894 

.886 

.804 

.197 

.437 

1.354 

2.429 

1.956 

1901.... 

.808 

.661 

4.206 

7.711 

4.222 

l.dzo 

.788 

.792 

.495 

1.001 

.799 

6.002 

2.332 

1902.... 

2.679     2.168 

6.176 

8.841 

1.606 

.686 

.462 

.469 

.872 

1.471 

.982 

2.859 

1.930 

1908.... 

1.967     3.300 

6.297 

3.463 

.880 

8.297 

.966 

.784 

.680 

1.065 

.981 

1.476 

1.988 

1904.... 

1.020     1.434 

4.663 

4.617 

2.3y 

1.179 

.769 

.649 

.764 

.538 

.530 

.680 

1.560 

BliACKSTOITE  RIVER  DRAINAGE  BA8IK. 

RIackstone  River  rises  in  Worcester  County,  near  the  city  of  Worces- 
ter, flowing  in  a  southeasterly  course  and  emptying  into  Providence 
River  at  Providence,  below  Pawtucket,  where  it  is  generally  known 
as  Seekonk  River.  It  has  alwaj^s  been  important  as  a  water-power 
stream,  and  has  been  very  fully  developed  in  this  way.  There  are  no 
lar^  lakes  in  the  basin  but  numerous  small  ponds  and  reservoirs  used 
for  storage,  and  the  flow  of  the  river  is  quite  constant.  It  has  num- 
erous tributaries,  all  of  which,  though  small,  are  utilized  for  power 
purposes. 

A  gaging  station  was  maintained  by  the  United  States  Greological 
Survey  at  Berkeley,  R.  I.,  from  May,  1901,  through  the  year  1902,  and 
records  obtained  at  this  point  may  be  found  in  Water-Supply  and  Irri- 
gation Papers  Nos.  65  and  82.  This  station  has  been  discontinued, 
owing  to  backwater  influence  from  dams  and  generally  unsatisfactory 
conditions.  The  United  States  Geological  Survey  maintains  a  gaging 
station  on  Blackstone  River  at  the  present  time  at  Woonsocket,  R.  I. 

BLACKSTONE  RIVER  AT  WOONSOCKET,    R.    I. 

This  station  was  established  April  5,  1904,  by  N.  C.  Grover.  It  is 
located  at  "River  Street  Bridge,"  about  midway  between  the  rail- 
road station  at  Woonsocket,  R.  I.,  and  that  of  Blackstone,  Mass.,  ])cing 
U  miles  from  either  of  these  two  points.  The  drainage  area  at  this 
point  is  360  scjuare  miles.  It  is  about  1  mile  below  the  dam  at  Black- 
stone  and  one-half  mile  above  the  dam  at  Woonsocket,  and  probably 
tho  flow  is  somewhat  influenced  by  this  latter. 

A  standard  chain  gage  is  attached  to  the  upstream  side  of  the  steel 
highway  bridge;  length  of  chain,  22.57  feet.  The  gage  is  referred  to 
bench  marks  as  follows:  (1)  On  the  corner  of  the  upstream  face  of  the 
right  abutment;  elevation,  18.23  feet  above  gage  datum.  (2)  A  marked 
point  on  the  bridge  near  the  gage;  elevation,  20.26  feet  above  gago 
datum.  (3)  On  the  upstream  face  of  left  abutment;  elevation,  ls.46 
feet  above  gage  datum. 
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Discharge  moasurements  are  made  from  the  2-span  bridge  to  whi 
the  gage  is  attached.  The  initial  point  for  soundings  is  the  face 
the  right  abutment  on  the  downstream  side.  The  channel  is  straig 
for  about  500  feet  above  and  800  feet  below  the  station.  The  ban 
are  high,  rock^^  and  clean,  and  are  not  subject  to  overflow.  The  I 
of  the  stream  is  of  rock,  gravel,  and  sand,  and  free  from  vegetatk 
The  velocity  is  medium,  but  well  sustained  during  low  water.  T 
gage  is  read  twice  daily  by  Gerald  Fitzgerald. 

Observations  at  this  station  during  1904  have  been  made  under  t 
direction  of  H.  K.  Barrows,  district  hydrographer. 

Disrharfje.  measurements  of  BlacksUme  Bh'er  at  Woonsockety  R,  /.,  m  1904- 


Date. 


Hydrographer. 


!     Area  of 
section. 


April  5 N.  C.  Grover. 

Aprils '  S.  K.  Clapp.. 

May  6 do 


June  4 do 

June  24 do 

Augusts I do 

August  2() I do 

September  19  .J  H.  K.  Barrows. 


Squarf  feet. 
741 
746 
767 
610 
613 
55:^ 
557 
676 


Mean 
velocity. 

h^^t 

Dtechan 

Ft  per  fee. 

Feel. 

Seeondji 

1.82 

4.04 

i,a 

l.»6 

4.15. 

1,* 

2.09 

4.05 

1,6 

1.16 

3.01 

7 

.95 

2.87 

a 

.86 

2.56 

4 

.79 

2.54 

i 

.88 

2.60 

5 

Mean  daily  gage,  height^  infeety  of  Blackstone  Hirer  at  Woonsocket,  R,  L^for  1904 


Day. 


I 


Apr. 


1. 
2. 
3. 
4. 
6. 
6. 

8., 
9. 

10. 

11. 

12., 

13. 

14. 

15. 

16.. 

17.. 

18.. 

19.. 

20., 

21.. 


May. 


4.1 

4.0 

3.f> 

3.8 

3.8 

5.4 

6.2 

5.2 

5.0  1 

.6  I 

4.4 

4.2  ! 

I 

4.2  t 

4.0 

3.6 

3.6 

3.8 


June.      July.   {    Aug. 


6.0 
5.4 

4.8  j 
4.3  I 
4.0  i 


4.0 
3.6 
3.6 
3.8 
4.4 
4.4 
4.2 
3.7 
3.6 
3.5 
3.6 
3.4 
3.3 
3.4 
3.6 
3.4 


3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
3.2 
3.2 
3.0 
8.0 
2.9 
3.0 
2.9 
2.H 
2.8 
2.8 
2.7 
2.8 
2.8 
2.8 


<«  Gage  height  not  true  indication  of  flow  a»  water  > 
*>  River  frozen  over. 


2.8 
2.8 
2.6 
2.7 

2.S 
2.S 
2.8  . 

2.8  ; 

2.2  ' 
2.4  I 
2.e^  I 
2.8  , 
2.8 
2.7 
2.8 
2.1 

2.8 


2.6 
2.6 
»  drawn 


2.6 

2.6 

2.5 

2.6 

2.6 

2.3 

2.6 

2.4 

'2.1 

2.2 

2.4 

2.4 

2.1 

2.6 

2.6 

2.4 

2. 5 

2.4 

2.4 

2..J 

2.S  ! 

down 


Sept. 

Oct. 

Nov. 

2.2 

2.3 

2.4 

2.2 

2.0 

2.4 

2.2 

2.5 

2.4 

2.6 

2.4 

2.4 

2.6 

2,4 

2.3 

2.2 

2.4 

2.4 

2.2  I 

2.2 

2.3 

2.1 
2.5 
2.4 
2.4  I 
2.4  ' 
3.2 
4.2 
3.8 
3.0 
2.8 
2.8 
2.6  ' 
at  dnm 


2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.6 
2.6 
2.4 
2.4 
2.4 
2.4 
2.4 
2.4 
2.6 
one- half 


2.3 
2.2 
2.2  i 
2.2  I 

2.4  I 
al.9  I 
al.8  I 

2.4 
2.6  , 

2.5  I 

2.6  1 
2.6    ... 
2.6  I... 
2.6  I... 
2.6  1... 

mile  belo 
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tfftm  (kiihf  gage  height^  in  feet,  of  BlaclaUme  River  at  Wootisockelf  R,  /.,  for  1904 — Con. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2 

3.6 
3.3 
8.2 
3.2 
2.9 
3.2 
6.0 
8.7 
7.6 

8.4 
3.4 
3.2 
3.2 
3.2 
8.2 
3.0 
2.9 
2.9 
8.0 

2.6 
2.7 
2.8 
2.7 
2.7 
2.8 
2.5 
2.6 
2.8 

•2.5 
2.4 
2.7 
•2.5 
2.6 
2.6 
2.5 
•2.6 
2.2 
2.6 

2.7 
•2.6 
2.4 
•2.5 
•2.8 
•2.4 
•2.6 
•2.2 
•2.2 
2.2 

2.5 
'2.6 
2.6 
2.4 
2.5 
2.5 
•2.5 
2.6 
•2.3 

2.6 
2.4 
•2.4 
2.4 
2.5 
2.6 
2.4 
•2.1 
al.8 
2.4 

2.6 
•2.4 
2.6 
•2.4 
2. 5 
2.5 
•2.6 
'2.6 
2.6 

s 

M 

iV.            

26 

27.                               ... 

28 

29 

30 

SI 

1 

"Gage  height  not  true  indication  of  flovr  as  water  was  drawn  down  at  dam  one-half  mile  below. 
THAMES  RIVER  DRAINAGE  BASIN. 

This  stream  drains  the  eastern  part  of  Connecticut  and  small  portions 
of  Rhode  Island  and  Massachusetts.  The  country  thus  included  is 
hilly  and  contains  many  natural  lakes  and  ponds  which  have  been 
improved  for  reservoir  purposes.  This  is  a  great  manufacturing  sec- 
tion, being  especially  noted  for  its  cotton  and  woolen  industries,  and 
there  are  many  important  water-power  privileges,  both  developed  and 
undeveloped. 

The  Thames  is  formed  at  Norwich,  Conn.,  by  the  union  of  the  She- 
tucket  and  Yantic  rivers,  and  at  a  distance  of  about  4^  miles  from  New 
London  enters  Long  Island  Sound.  It  is  a  tidal  stream  below  Norwich. 
A  few  miles  above  Norwich  Quinnebaug  River  enters  the  Shetucket 
from  the  east.  This  stream  is  the  most  important  tributary  of  the 
Shetucket  as  regards  size,  storage  facilities,  etc.  It  rises  in  the 
southern  part  of  Massachusetts  in  the  town  of  Brimfield,  and  has  a 
total  length  of  about  60  miles.  At  Willimantic  the  Shetucket  divides 
into  the  Willimantic  and  Nachaug  rivers,  which  are,  elspecially  the 
former,  important  water-power  streams. 

Drainage  areas  of  the  Thames  and  its  principal  tributvaries  are  given 
in  the  following  table: 


Drainage  areas  of  Thames  River  and  its  principal  tributaries. 

River. 

Locality. 

Area. 

*hame8 

Norwich 

Square  miles. 
1,300 

Do 

New  London 

1,400 

nilimantic 

Mouth 

223 

achaug  . . . 

do 

169 

ninnebaug do 

betiicket do 

antic do 


6H8 

1,200 

98 
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The  United  States  Geological  Survey  maintains  a  gaging  station  un 
Shetucket  River  a  sliort  distance  below  Willimantic,  Conn. 

SHETUCKET  RIVER  NEAR  WILLIMANTIC,  CONN. 

This  station  was  established  April  4,  1904,  by  N.  C.  Grover.  It  is 
located  at  the  highway  bridge  (locally  known  as  Bingham  Bridge), 
about  1  mile  below  Willimantic  and  1  mile  below  the  junction  of 
Willimantic  and  Nachaug  rivers.  The  drainage  area  at  this  point  i;< 
31)0  square  miles.  A  standard  chain  gage  is  attached  to  the  down- 
stream side  of  the  bridge  near  the  center  of  the  left  span;  lenfjth  of 
chain,  22.49  feet.     The  gage  is  referred  to  bench  marks  as  follows: 

(1)  Marked  point  on  bridge  near  the  gage  scale;  elevation,  21.46  feet 

(2)  Top  of  left  abutment  on  the  downstream  corner;  elevation,  21.70 
foot.  (3)  Top  of  face  of  right  abutment  on  the  downstream  corner; 
elevation,  21.19  feet.  (4)  Top  of  downstream  point  of  the  pier;  ele- 
vation, 19.77  feet.     All  elevations  are  referred  to  gage  datum. 

Discharge  measurements  are  made  from  the  2-span  steel  bridge,  totsi' 
length  200  feet,  to  which  the  gage  is  attached.  The  initial  point  fai 
soundings  is  the  extreme  outer  edge  of  the  end  column  of  the  dowr"i 
stream  truss  at  the  left  bank.  The  channel  is  straight  for  about  8<t^ 
feet  above  and  below  the  station,  and  there  are  two  channels  at  al 
stages.  The  banks  are  high,  rocky,  and  clean,  and  not  subject  to  over 
flow.  The  bed  of  the  stream  is  of  rock  and  permanent.  Current  i 
swift  at  all  stages.     The  gage  is  read  twice  daily  by  Mi's.  John  Houlc-" 

The  observations  at  this  station  during  1904  have  been  made  unde^ 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Discharge  mecunirements  of  Shetucket  River  near  WillimanliCf  Oonn,y  in  1904. 


Datt' 


Ilydrogmpher. 


April  4 i  N.  0.  Grover. 

May  5 j  S.  K.  Clapp.. 

.Uinc  .S I do 

JuiH-  23 j do 

A  uj^ust  2 ' do 


August  \\) [ do 

SepUMuher  19.. i  H.  K.  Barrows. 


October  3 

October  18 

November  28  . . 


T.  W.  Norcroas 

do 

do 


section. 


Stjunrt/ctt. 
()8<) 
«()8 
420 
380 
392 
401 
468 
427 
410 
4:^5 


Mean 
velocity. 

Gage 
heght. 

DiacharK«. 

Ft.  per  sec. 

Fed. 

Seeond-/eft 

2.32 

4.78 

1,H0( 

2.13 

4.15 

1,29( 

1.38 

3.00 

bSi 

.84 

2.54 

32( 

J. 13 

2.79 

44; 

.87 

2.62 

ssa 

1.16 

3.08 

54 

1.10 

2.82 

47 

.97 

2.70 

40 

1.13 

2.99 

49 
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iaiTf/  gage  height,  infeet,  of  Sheturket  River  cU  Willimantic,  Conn.,  for  1904. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

6.6 
4.8 
4.6 
4.3 
4.1 
8.7 
8.6 
8.6 
4.2 
4.4 
4.5 
4.1 
3.7 
3.4 
3.6 
3.9 
4.2 
3.9 
8.6 
8.8 
8.6 
8.3 
3.2 
3.1 
3.0 
3.0 
3.0 
3.0 
2.8 
2.7 
3.0 

8.1 
8.1 
8.0 
8.0 
2.8 
2.7 
2.7 
2.8 
8.0 
8.0 
2.8 
2.7 
2.4 
2.6 
2.6 
2.6 
2.6 
2.5 
1.9 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
1.7 
2.2 
2.2 
2.2 
2.2 

2.4 
2.2 
2.2 
2.2 
2.4 
2.6 
2.4 
2.4 
2.8 
2.8 
2.8 
2.3 
2.3 
2.8 
2.3 
2.4 
1.7 
2.1 
2.1 
2.0 
2.0 
2.0 
2.0 
1.7 
2.2 
2.5 
2.6 
2.6 
2.5 
1.9 
1.8 

1.9 
2.8 
2.7 
2.6 
2.8 
2.6 
2.4 
2.9 
2.4 
2.6 
8.6 
8.4 
2.8 
2.4 
2.6 
2.5 
2.1 
2.4 
2.4 
2.3 
3.7 
3.8 
3.2 
3.1 
2.4 
2.3 
1.9 
1.9 
2.2 
2.. 
2.3 

2.2 
2.1 
2.2 
1.8 
1.6 
2.2 
2.2 
2.4 
1.8 
2.0 
2.2 
2.1 
2.2 
1.9 
6.2 
6.2 
4.0 
3.2 
3.0 
2.9 
2.6 
2.6 
2.0 
2.2 
2.6 
2.2 
2.6 
2.6 
2.6 
2.4 

2.8 
2.4 
2.8 
2.2 
2.2 
2.3 
2.2 
2.7 
2.4 
2.9 
2.4 
2.4 
2.8 
3.1 
2.9 
2.6 
3.0 
2.6 
2.8 
2.4 
2.7 
3.8 
3.4 
3.0 
3.0 
2.8 
2.8 
3.0 
2.7 
2.5 
2.6 

2.6 
2.4 
2.6 
2.6 
2.4 
2.0 
2.6 
2.4 
2.6 
2.6 
2.3 
2.2 
2.4 
8.9 
3.8 
3.4 
3.0 
8.0 
2.6 
2.4 
2.8 
2.8 
2.8 
2.6 
2.6 
2.3 
2.4 
2.8 
2.4 
2.6 

2.6 

2.5 

2  0 

6.0 
4.6 
4.2 
4.8 
4.6 
4.6 
7.6 
6.8 
6.8 
6.6 
6.0 
4.6 
4.6 
4.9 
4.5 
4.2 
4.0 
4.0 
8.8 
3.6 
3.5 
3.6 
3.6 
3.8 
6.4 
7.3 
6.5 

2.6 

2.4 

2  2 

2.4 

2.4 

2.2 

2.4 

1.9 

3.2 

2  7 

2.6 

2.8 

3.8 

3  8 

a2  9 

b2A 

cl.% 

dl  8 

''2.5 

<'2.6 

rl2  4 

r(2  4 

62  9 

^3.6 

/5  8 

7  0 

6.6 

4.8 



n  River  frf>ren  on  December  18. 
hlw  0.4  foot  thick, 
flee  0.15  footthick- 


•Mi-c  0.25  foot  thi(- 
e  Ice  0.35  foot  tiiii 
/  No  ice  Decemlw 


k. 
k. 
r  28-31. 


DuriiiK  frozen  fuettmn  gage  heightN  an;  to  «tirfiu'e  of  water  in  hole  cut  In  ice. 
CONNECTICUT   RIVER   DUAINACJK   BA81N. 

ecticut  River  lias  its  source  in  Connecticut  Lake,  in  northern 
iiup.shire.  Its  extreme  headwaters,  however,  lie  in  the  Prov- 
Quel)ec  and  in  the  mountains  on  the  northern  boundary  of 
mpshire;  thence  the  river  flows  in  a  southerly  direction  between 
amp.shire  and  Vermont  and  through  Massacliusetts  and  Con- 
,  into  Long  Island  Sound.  The  total  drainage  area  is  11,085 
niles,  of  which  155  square  miles  lie  in  the  Province  of  Quebec. 
1  length  from  Connecticut  Lake  to  Long  Island  Sound  is  845 
On  its  banks  are  many  cities  and  towns  of  importance.  It  is 
ral  closely  followed  by  one  or  more  railroad  lines.  Water 
^  used  at  several  ]X)ints,  notably  at  Windsor  locks  in  Connecti- 
yoke  and  Turners  falls  in  Massachusetts,  and  Bellows  Falls  and 
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Wilder  in  Vermont.  The  valley  of  Connecticut  River  proper  is  very 
^encmlly  in  farm  lands.  Many  of  its  tributary  basins,  however, 
especially  in  the  northern  portions,  are  heavily  wooded. 

Estimates  of  the  flow  of  this  river  at  Hartford,  Conn.,  from  1871ti 
1SS5,  inclusive,  have  been  published  in  the  Fourteenth  Annual  Eepoil 
of  the  United  States  Geological  Survey,  Part  II,  pages  140-146.  M 
mates  of  flow  at  Holyoke,  Mass.,  from  1880  to  1896,  inclusive,  k 
been  published  in  Bulletin  No.  140,  pages  37-41,  and  for  1896andl891 
in  the  Nineteenth  Annual  Report,  Part  IV,  page  116.  The  drainagl 
areas  of  the  river  and  of  several  of  its  tributaries  are  given  in 
following  table: 

Drainage  area  of  Connecticut  River  and  tributaries. 


River. 


Locality. 


Area. 


Connecticut In  Canada 

Do Orford,  N.H 

Do Sunderland,  Mass 

Do Hartford,  Conn 

Do Mouth 

iHrael Above  South  Branch  . 

Do Below  South  Branch  . 

Ainiiionoosuc '  Bretton  Woods,  N.  H 

I 
Zealand Mouth  

Little , do 

White : |  Sharon,  Vt 

Ashiielot I  Winchest-er,  N.  H 

DwTlield '  Month 

Do I  Deerfield,  Mass 

Chicopce  . i  Mouth 

Ware ' do 

Do ;  (Tin)ertville,  Mass 

Do I  Ware,  Mass. 

(^ualM^p 

Do 

Swift 

Do 

WVstficld 

Do 


Mouth  

West  Warren,  Mass  . 

Mouth 

West  Ware,  Mass  , . . 

Mouth 

Russell,  Mass 


155  -j 

3,306  4 

7,700  i 

10,235  i 

11,085  j 

8.i| 

2iii 

34 

14 
12 


667 

650 

730 

233 

160 

162 

213 

144. 

21^ 

1^ 

51^ 

3$^ 
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United  States  Geological  Survey  maintains  gaging  stations  in 
sin  on  Connecticut  River  near  Orford,  N.  H. ;  on  Connecticut 
it  Sunderland,  Mass.;  on  Israel  River  near  Jefferson  Highlands, 
on  Ammonoosuc  River  at  Bretton  Woods,  N.  H.;  on  Zealand 
near  Twin  Mountain,  N.  H. ;  on  Little  River  near  Twin  Moun- 
.  H.;  on  White  River  at  Sharon,  Vt;  on  Ashuelot  River  at 
ester,  N.  II. ;  on  Deerfield  River  at  Deerficld,  Mass. ;  on  Ware 
near  Ware,  Mass. ;  on  Quabog  River  near  West  Warren,  Mass. ; 
stfield  River  at  Russell,  Mass. 

idition,  data  regarding  flow  are  obtained  at  the  following  places, 
h  the  assistance  of  private  parties  or  corporations:  Connecticut 
at  Hartford,  Conn.;  Ware  River  at  Gilbertville,  Mass.;  and 
Siver  at  West  Ware,  Mass. 

CONNECTnCUT   RIVER   NEAR  ORFORD,  N.  H. 

station  was  established  August  6,  1900,  by  K.  G.  Paul.  It  is 
at  the  wooden  highway  bridge  between  Orford,  N.  H.,  and 
',  Vt.,  and  is  about  76  miles  from  the  source  of  the  stream.  The 
^e  area  at  this  point  is  3,305  square  miles.  A  standard  chain 
i  attached  to  the  inside  timbers  of  the  upper  side  of  the  bridge, 
at  from  [the  left  abutment;  length  of  chain,  42.95  feet.  It  is 
d  to  bench  marks  as  follows:  (1)  Top  of  downstream  corner  of 
hutment  at  face;  elevation,  30.34  feet.  (2)  Top  of  downstream 
of  left  abutment  at  face;  elevation,  31.08  feet.  (3)  Nail  in  root 
tree  on  Orford  side,  28.4  feet  from  southwest  corner  of  bridge 
6  feet  from  produced  line  of  downstream  side  of  bridge;  eleva- 
».ll  feet.  Elevations  are  above  gage  datum.  The  channel  is 
t  for  at  least  1,000  feet  above  and  1,000  feet  below  the  station, 
t  275  feet  wide  at  ordinary  stages  of  the  river,  and  is  broken 
pier.  The  bed  is  of  gravel  and  permanent,  while  the  current 
ag.  The  gage  is  reatl  once  daily  by  Frank  H.  Gardner,  of 
,  N.  H. 

observations  at  this  station  during  1904  have  been  made  under 
ection  of  H.  K.  Barrows,  district  hydrographer. 
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Rating  table  for  Connecticut  River  near  Orford,  N.  H,   ^m  March  j?P«  to  November  16,  ^ 

1904, 


Gage 
height. 

Discharge.  I 

Gage 
height. 

Discharge. 
Second-feet. 

Gage 
height. 

Diacharge. 

height. 
Feet. 

Discharge. 

Feel. 

Second/eft. 

/M. 

Feet. 

Seetmdrfeet. 

Second-fret 

2.0 

640 

3.8 

1,600 

7.2 

4,780 

10.8 

9,400 

2.1 

680 

3.9 

1,670 

7.4 

5,000 

11.0 

9,700 

2.2 

725 

4.0 

1,740 

7.6 

5,220 

11.5 

10,450 

2.3 

770 

4.2 

1,880 

7.8 

5,440 

12.0 

11,200 

2.4 

815 

4.4 

2,030 

8.0 

5,660 

12.5 

11,^0 

2.5 

860 

4.6 

2,190 

8>2 

5,900 

13.0 

12,  770 

2.6 

905 

4.8 

2,350 

8.4 

6,140 

13.5 

13,560 

2.7 

950 

5.0 

2,520 

8.6 

6,380 

14.0 

14,340 

2.8 

1,000 

5.2 

2,700 

8.8 

6,640 

14.5 

15,120 

2.9 

l,a50 

5.4 

2,880 

9.0 

6,900 

15.0 

15,910 

3.0 

1,100 

5.6 

3,070 

9.2 

7,160 

15.5 

16,700 

3.1 

1,160 

5.8 

3,  270 

9.4 

7,420 

16.0 

17,480 

3.2 

1,220 

6.0 

3,470 

9.6 

7,690 

16.5 

18,260 

3.3 

1,280 

6.2 

3,680 

9.8 

7,970 

17.0 

19,050 

3.4 

1,340 

6.4 

3,900 

10.0 

8,250 

17.5 

19,840 

3.5 

1,400 

6.6 

4,120 

10.2 

8,530 

18.0 

20,620 

3.6 

1,460 

6.8 

4,340 

10.4 

8,810 

19.0 

22,190 

3.7 

1,530 

7.0 

4,560 

10.6 

9,100 

<i  THke  75  per  cent  of  discharge  in  table,  March  26,  27,  and  28,  on  account  of  high  water  due  proba- 
>Iy  to  ice  gorging;  90  p  .........     *.  .  -«  .    . 

covered  with  tliin  ice. 


biy  to  ice  gorging;  90  per  cent  of  discharge  in  table,  Novemtier  17  to  30  on  account  of  river 'l>eing 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  in  based  upon 
15  discharge  measurements  made  during  1900  to  1904,  inclusive.  It  is  well  defined 
l)etween  gage  heights  2  feet  arid  12  feet.  The  table  has  been  extended  beyond  these 
limits.  Above  gage  height  12  feet  the  rating  curve  is  a  tangent,  the  difference  being 
157  per  tenth.  Two  estimated  and  one  measured  discharge  are  used  as  the  basis  for 
extending  the  curve  above  gage  height  12  feet. 
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m  daily  gage  height^  in  feet,  of  ConneetictU  Bivrr  near  Orford,  N.  H.^for  1904^ 


y- 

1 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 
10.4 

Nov. 
6.8 

Dec. 

4.3 

4.2 

4.8 

13.9 

18.0 

7.2 

4.1 

3.7 

3.6 

4.8 

4.2 

4.2 

4.8 

13.4 

18.2 

6.8 

4.0 

3.8 

8.3 

11.7 

6.1 

4.2 

4.2 

4.8 

13.2 

17.4 

6.6 

4.0 

3.8 

3.4 

11.5 

6.1 

4.4 

4.2 

4.1 

4.8 

11.9 

17.2 

6.1 

4.2 

3.6 

3.4 

11.1 

6.9 

«4.6 

4.3 

4.1 

4.9 

10.4 

16.6 

0.0 

4.8 

3.6 

4.7 

10.6 

6.8 

4.4 

4.3 

4.1 

5.2 

9.9 

16.1 

6.0 

4.7 

3.4 

6.4 

9.3 

6.8 

4.3 

64.0 

r>.2 

10.8 

14.5 

6.3 

4.3 

3.1 

6.3 

7.6 

5.6 

4.0 

4.0 

5.3 

11.4 

13.2 

7.4 

3.9 

2,9 

6.5 

7.4 

5.6 

4.0 

4.1 

8.0 

13.6 

12.0 

8.6 

3.7 

2.6 

6.2 

7.0 

5.4 

•^4.0 

4.1 

8.3 

16.2 

12.0 

8.1 

3.5 

2.8 

4.8 

6.7 

6.0 

3.9 

4.1 

7.5 

17.6 

12.2 

7.1 

3.6 

3.4 

4.0 

6.7 

4.8 

<M.O 

3.8 

4.1 

6.9 

17.2 

13.9 

6.4 

2.8 

3.4 

4.0 

6.5 

4.6 

3.8 

4.1 

6.4 

15.8 

13.1 

5.8 

2.9 

3.6 

3.5 

7.0 

4.4 

3.9 

«'4. 1 

6.1 

14.0 

11.2 

5.4 

3.4 

3.8 

3.6 

6.7 

4.9 

4.0 

4.1 

6.0 

11.6 

10.3 

5.1 

3.9 

3.9 

4.0 

6.6 

4.8 

4.0 

4.2 

5.8 

10.^ 

14.0 

4.7 

4.0 

3.8 

7.5 

6.6 

/4.8 

£;4.0 

4.2 

5.6 

9.4 

16.2 

4.6 

3.9 

4.0 

8.0 

6.4 

M.6 

4.0 

4.2 

5.7 

9.6 

16.5 

4.6 

3.9 

3.7 

7.4 

6.2 

4.6 

<3.8 

3.9 

4.2 

5.5 

9.4 

18.5 

4.5 

3.1 

3.6 

6.9 

5.9 

4.4 

3.9 

4.2 

5.4 

8.8 

18.2 

4.5 

3.0 

3.8 

6.5 

5.8 

4.3 

3.9 

i4.2 

5.4 

8.8 

17.9 

4.4 

2.8 

4.8 

6.4 

6.8 

5.0 

4.0 

4.2 

5.6 

9.0 

16.1 

3.7 

2.7 

6.4 

7.6 

7.6 

5.0 

4.0 

4.3 

5.9 

9.3 

18.0 

3.9 

2.7 

7.2 

8.2 

8.8 

5.2 

*4.0 

4.4 

8.4 

10.6 

11.4 

4.0 

2.4 

6.8 

7.1 

8.6 

5.4 

4.0 

4.4 

8.4 

11.8 

10.3 

4.1 

2.5 

6.6 

6.9 

8.0 

5.5 

/3.9 

4.1 

4.6 

/13.6 

14.8 

10.0 

4.0 

2.6 

6.0 

8.0 

7.9 

5.4 

4.1 

4.7 

/18.2 

15.6 

9.5 

4.1 

2.6 

5.2 

9.4 

7.7 

5.0 

4.1 

m4.9 

/19.1 

16.0 

9.1 

3.5 

3.0 

4.8 

8.7 

7.4 

4.9 

4.2 

4.8 

nl7.6 

17.5 

8.9 

4.3 

3.4 

4.4 

7.7 

7.4 

4.8 

4.2 

16.0 

17.8 

8.8 

4.1 

3.5 

3.8 

8.4 

7.0 

4.8 

64.2 

14.6 

8.5 

3.6 

3.3 

6.9 

a  Ice  0.35  foot  thick;  reading  U)  surface  of  water,  4.6. 
fclce  1.85  feet  thick;  reading  to  Murfuce  of  water,  4.0. 
<?Ice  1.6  feet  thick;  reading  to  nurface  of  water.  4.2. 
dice  0.7  foot  thick. 
<Ice  1.9  feet  thick. 
/See  rating  table  note. 

trice  1.7  feet  thick;  reading  fo  surface  of  water,  3.8. 
*  River  frozen  over. 
<Ice  0.75  foot  thick, 
i  Ice  2.2  feet  thick. 

ie  Ice  1.9  feet  thick;  reading  to  surface  of  water,  3.8. 
I  Ice  1.1  feet  thick;  reading  to  surface  of  water  4.0 
»w  Ice  2.1  feet  thick. 
«lce  went  out  March  29. 

Jage  heightH  during  frozen  season  to  surface  of  ice  except  as  noted. 
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Rating  table  for  Connecticut  Hirer  near  Orfordy  N.  H.    ^rom  March  S9»  to  NoremherlS, 

1904, 


he^ht. 

1 
Discharge. 

height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

1     Gage 

1    height. 

Feet. 

Dijicharjre. 

Feet. 

Second-feet. 

Fret. 

Seeond/eet. 

fM. 

.... 
Seeund-Jeet. 

.Sffond/rft 

2.0 

640     1 

3.8 

1,600 

7.2 

4,780     . 

10.8 

9,401) 

2.1 

680     ' 

3.9 

1,670 

7.4 

5,000 

11.0 

9, 700 

2.2 

725 

4.0 

1,740 

7.6 

5,220 

11.5 

10,450 

2.3 

770 

4.2 

1,880 

7.8 

5,440 

12.0 

11,200   . 

2.4 

815 

4.4 

2,030 

8.0 

5,660 

12.5 

11,980  \ 

2.5 

860 

4.6 

2,190 

8>2 

5,900 

13.0 

12,770 

2.6 

WX> 

4.8 

2,350 

8.4 

6,140 

13.5 

13,560 

2.7 

950 

5.0 

2,520 

8.6 

6,380 

14.0 

14,340 

2.8 

1,000 

5.2 

2,700 

8.8 

6,640 

14.5 

15,120 

2.9 

1,050 

5.4 

2,880 

9.0 

6,900 

15.0 

15,910 

8.0 

1,100    i 

5.6 

3,070 

9.2 

7,160 

15.5 

16,700 

3.1 

1,160 

5.8 

3, 270 

9.4 

7,420 

16.0 

17,480 

3.2 

1,220    ! 

6.0 

3,470 

9.6 

7,690 

16.5 

18,260 

3.3 

1,280 

6.2 

3,680 

9.8 

7,970 

17.0 

19,050 

3.4 

1,340 

6.4 

3,900 

10.0 

8,250 

17.5 

19,840 

3.5 

1,400 

6.6 

4,120 

10.2 

8,530 

18.0 

20,620 

3.6 

1,460 

6.8 

4,340 

10.4 

8,810 

19.0 

22,190 

3.7 

1,530 

7.0 

4,560 

10.6 

9,100 

"Take  7.')  percent  of  discharge  In  table,  March  26,  27,  and  28,  on  account  of  high  water  due  prol 
lily  to  ice  gorging;  90  per  cent  of  discharge  in  table,  November  17  to  30  on  account  of  river  Ijei 
(•f)vered  with  thin  ice. 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  up 
15  discharge  measurements  made  during  1900  to  1904,  inclusive.  It  is  well  <lefin 
l)etween  gage  heights  2  feet  and  12  feet.  The  table  has  been  extended  beyond  th( 
limits.  Above  gage  height  12  feet  the  rating  curve  is  a  tangent,  the  difference  bei 
157  per  tenth.  Two  estimated  and  one  measureil  discharge  are  used  as  the  liasis  1 
extending  the  curve  above  gage  height  12  feet 
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\far  Omneciicui  River  riear  Orford^  N.  If.  ^  from  January  I  to  March  25,  1904. 


DlHcharjre. 

he^lft. 

Di8chan?e. 

Gage 
height. 

SexMut/rd. 

J-ied. 

Hecond-feti. 

F^. 

800 

4.65 

1,190 

5.6 

830 

'      4.7 

1,220 

5.7 

860 

'      4.75 

1,250 

5.8 

890 

4.8 

1,280 

5.9 

920 

4.85 

1,310 

6.0 

950 

4.9 

1,340 

6.1 

980 

4.95 

1,370 

6.2 

1,010 

5.0 

1,400 

6.3 

1,040 

5.1 

1,470 

6.4 

1,070 

5.2 

1,540 

6.5 

1,100 

5.3 

1,610 

6.6 

1,130 

5.4 

1,680 

6.7 

1,160 

5.5 

1,750 

6.8 

Diacharge. 


Gage 
height. 


Discharge. 


Serond/trt. 

Feet. 

Serond'/fft. 

1,820 

6.9 

2, 7:^ 

1,890 

7.0 

2,800 

1,960 

7.1 

2,870 

2,030 

7.2 

2,940 

2,100 

7.3 

3,010 

2,170 

7.4 

3,080 

2,240 

7.5 

3, 150 

2, 310 

7.6 

3, 220 

2,380 

7.7 

3,290 

2,450 

7.8 

3,360 

2, 520 

7.9 

3,430 

2,590 

8.0 

3,500 

2,660 

)ve  table  is  applicable  only  for  ice  conditions.     It  is  based  upon  12  dis- 
asuremente  made  during  1903  and  1904  through  holen  cut  in  the  ice.     The 
of  ii-e  varied  from  1.2  feet  to  2.05  feet.     It  is  well  defined  between  gage 
eet  and  8  feet, 
ige  heigh  tM  are  to  water  Murface. 

Ued  monthlff  discharge  of  Connecticut  River  near  Orfordy  N.  H.^for  1904. 
[Drainage  area,  3,305  square  miles.] 


Month. 


DiHcharge  in  second-feet. 


Run-off. 


Maximum. 

980 

1,220 

19,990 

20,  310 

21,400 

6,260 

2,350 

4,780 

7,420 

10,  750 

3,790 


21,400 


Minimum. 

620 

680 

1,1(K) 

6,640 

6,  260 

1,400  ; 

815 

905 

1,280 

3, 270 

1,760 


620 


Mean. 

765 

827 

4,688 

12,  320 

13,  760 
3,009 
1,416 
1,978 
3, 693 
5,542  ! 
2,568 
1,375 


Second-feet 

per  sQuare 

mile. 


Depth  in 
inches. 


4,328 


0.  231 
.250 
1.52 
3.73 
4.16 
.910 
.428 
.598 
1.12 
1.68 
.777 
.416 


1.32 


0.266 
.270 
1.75 
4.16 
4.80 
1.02 
.493 
.689 
1.25 
1.94 
.867 
.480 

16.41 


1 1(»  March  2ft.  inclusive,  giige  heiKhts  re<luced  0.2  foot  to  bring  them  to  surface  of  water 
surface  of  iro.    This  was  necessary  as  ice  table  was  based  on  gage  heights  to  water 
L'ellaneous  readings  to  ice  and  water  showed  difference  of  0.2  f«K»t. 
•  17  to  30  river  covcrc*!  witli  thin  i<'e.    Discharge  obUiined  by  talking  90 per  cent  of  ojH'n- 

harge  for  Dcccmt)er  base«l  ufM»n  discharge  for  seven  days  scattered  through  the  month. 
mess  of  ice  the  table  for  iee  conditions  was  not  considere<l  applicaible.  Tlie  iliscliargc 
by  taking  8.S  per  cent  of  the  open-eliannel  discharge  with  guge  height  to  bottom  of  ice. 


120 


STREAM   MEASUREMENTS    IN   1904,  PART   I. 


CONNECTICUT  RTVER  AT  SUNDERLAND,    MASS. 

This  station  was  established  March  31,  1904,  by  N.  C.  Grov 
is  located  at  a  5-span  steel  highway  bridge,  total  length  being 
830  feet,  at  Sunderland,  Mass.  The  nearest  railway  station  is  at 
Deerfield,  Mass.  The  gaging  station  is  about  18  miles  above  tl 
at  Holyoke  and  about  5  miles  below  that  of  Turners  Falls.  Thf 
age  area  at  this  ix)int  is  about  7,700  miles.  A  standard  chain  ; 
attached  to  the  downstream  side  of  the  bridge  near  the  left 
length  of  chain,  42.79  feet.  It  is  referred  to  ]>ench  marks  as  f 
(1)  On  the  bottom  chord  of  the  bridge  near  the  zero  of  the  gag( 
elevation,  37.82  feet.  (2)  Corner  of  left  bridge  seat  at  the  top 
downstream  face;  elevation,  37.06  feet.  (3)  Northwest  corner 
coping  of  the  downstream  end  of  the  pipe  culvert,  250  feet  eas 
the  left  end  of  bridge;  elevation,  32.91  feet.  All  elevations  are  n 
to  gage  datum. 

Discharge  measurements  are  made  from  the  downstream  side 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  son 
is  the  face  of  the  left  abutment  at  the  top  on  the  downstream 
the  bridge.  The  channel  is  stmight  for  1,000  feet  above  and 
the  station.  Both  banks  are  high,  rocky,  and  wooded  and  not  j 
to  overflow.  The  bed  of  the  stream  is  of  gravel,  clean,  and  pern 
There  are  5  channels  at  all  stages.  The  current  is  swift  at  high 
andi  medium  at  low  stages.  The  gage  is  read  twice  daily  b; 
Lawer. 

Observations  at  this  station  during  1904  have  been  made  um 
direction  of  H.  K.  Barrows,  district  hj^drographer. 

Discharge  meaauremeiits  of  Connecticut  Rix^er  at  Sunderland^  Mass.^  in  19^ 


Date. 


Hydrographer. 


S.  K.  Clapp. 

....do 

....do 

....do 


April  12.... 

April  2() 

May  17 

June  2 

June  21  do 

July  29 ! do 

August  18  . . . 
Octol^er  28. . . 
December  1.. 


..do 

W.  Norcross. 
..do 


Area  of 
section. 


Square  fcH. 
18,550 
9,200 
7,760 
4,110 
2,740 
2,070 
2,000 
5,000 
3,090 


Mean 
velocity. 


M. 


per  nee. 
4.05 
3.75 
3.32 
2.46 
1.93 
1.77 
1.70 
2.60 
1.52 


Gage 
height. 


Feet. 

17.65 

12.15 

10.17 

5.45 

3.45 

2.55 

2.60 

6.48 

4.63 


"f 
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daily  gage  height^  infeetf  of  Qmnecticut  River  at  Sunderland,  Mass.,  for  1904* 


►ay. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

12.50 
14.50 
14.75 
13.05 
11.70 
11.85 
12.50 
13.70 
15.80 
18.30 
18.55 
17.55 
16. 15 
14.  (i5 
12.90 
11.45 
10.40 
9.95 
10.20 
10.10 
9.r>5 
9.25 
9.30 
9.55 
10.40 
12.10 
13.25 
16.05 
21.26 
21.40 

19.60 
17.85 
16.25 
15.16 
14. 15 
13.05 
12. 15 
11. SO 
10.50 
10.25 
10.30 
10.90 
11.00 
10.35 
9.30 
9.40 
10.10 
10.90 
12. 10 
14.  iy> 
15.10 
14.00 
12.40 
10.70 
9.40 
8.80 
8.60 
8.10 
7.40 
7.00 
6.85 

6.35 
5.60 
5.60 
5.35 
5.10 
4.90 
5.50 
6.10 
7.50 
8.00 
6.Jtf) 
5.80 
.5. 15 
5.00 
4.60 
4.30 
4.10 
3.90 
3.40 
3.10 
3.20 
3.  .30 
3.10 
3.05 
3.00 
2.95 
3.00 
2.90 
3.05 
3.20 

3.90 
4.55 
4.56 
4.10 
3.75 
3.70 
3.60 
3.60 
3.50 
8.40 
3.15 
3.05 
2.70 
2.85 
2.70 
2.70 
2.70 
2.95 
2.85 
2.90 
2.80 
2.55 
2.45 
1.90 
2.45 
2.55 
2.40 
2.50 
2.60 
2.70 
3.00 

3.S5 
2.90 
2.76 
3.05 
3.10 
2.95 
2.90 
2.80 
2.25 
2.70 
3.05 
2.90 
2.35 
2.80 
2.20 
1.75 
2.55 
2.<K) 
2.70 
3.05 
5. 15 
5.00 
5.10 
5.00 
5.10 
4.70 
4.50 
4.10 
3.56 
3.:«) 
3.20 

3.10 
2.90 
2.06 
2.40 
2.36 
2.85 
2.85 
3.80 
3.85 
3.60 
3.40 
3.15 
3.00 
2.90 
6.70 
8.70 
7.25 
6.80 
6.40 
5. 65 
4.90 
4.65 
5.10 
6.50 
5.20 

5.a5 

6.10 
6.40 
6.40 
6.90 

8.30 
8.10 
8.30 
8.20 
7.60 
6.95 
6. 25 
5.70 
5.30 
5.10 
5. 25 
5. 50 
5.70 
5.60 
6.60 
5.50 
5.10 
5.10 
4.85 
4.70 
1.80 
10.20 
9.40 
8.  .35 
7.60 
6.80 
0.30 
6.50 
6.40 
6.05 
5.80 

5.66 
6.30 
5. 15 
5.00 
4.90 
4.75 
4.50 
4.65 
4.40 
4.30 
4.10 
4.00 
3.80 
3.86 
4.10 
4.10 
4.10 
3.75 
3.65 
3.80 
3.85 
4. '20 
4.75 
4.70 
4.60 
4.40 
4.40 
4.35 
4.60 
4.70 

4.60 

4.60 

5.15 

1 

5.50 

4.90 

1 

4.70 

4.80 

i 

4.70 

; 

4.70 

1 

4.50 

a  4. 10 

1 

' 

1 

1 

''3.80 

1 

1 

1 

1 

I 

<'3.35 

1 

1 

13.40 

d6.40 

a  River  frozen 
''Gage  height 
<'Gage  height 
ft  Gage  height 


during  night, 
to  surlittce  of  ice=3.8;  ice 
to  .surface  of  ice =3.4;  ice 
i.s  to  surface  of  ice. 


0.65  foot  thick. 
0.90  foot  thick. 


CONNECTICUT   RIVER   AT   HARTFORD,  CONN. 

ly  readings  of  the  height  of  water  at  Hartford  have  been 
led  since  February  8,  189G,  by  Edwin  Dwight  Graves,  chief 
^er  Connecticut  River  bridge  and  highway  district,  and  through 
mrte.sy  have  been  furnished   to  the  United   States  (ireological 

y- 

se  heigbts  are  read  on  what  is  known  as  the  '^Tollhouse  gage," 
ro  of  which  is  set  at  the  low- water  mark  of  ISOI/'     The  highest 
ever  known  in  the  liver  was  in  May,  1854 — :i9  feet  10  inches; 
west,  in  185S — U  iru-hos  below  zero. 


"See  re|)ort  Theo<iori'  <;.  K\\\>.  IN'.?  (Kx.  Due.  II.  K.  No.  ir>3,  40th  Cong.,  id  ses-s.). 
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[so.  m. 


This  datum  was  used  in  the  various  surveys  of  the  river  below 
Hartford  in  18H(M)7  (see  previous  reference);  also  the  survey  above 
Hartford  in  1871-1878;"  also  survey  of  181)7/  It  is  now  being  used 
in  a  further  survey  of  the  river  above  Hartford  by  an  engineer  com- 
mission appointed  by  the  Secretary  of  War  to  study  the  problem 
of  river  improvements  above  Hartford. 

During  the  low- water  periods  the  tidal  wave  comes  up  the  river  to 
Hartford.  The  visible  effect  of  this  wave  is  dependent  upon  the 
height  of  the  water  and  the  direction  and  course  of  the  wind. 

From  figures  given  in  the  Report  of  the  Chief  of  Engineers  for 
1878,  pages  348-391,  and  from  other  data,  computations  of  the  dis- 
charge of  Connecticut  River  at  Hartford  from  1871  to  1886,  inclu- 
sive, were  prepared  and  published  in  the  Fourteenth  Annual  Report 
of  the  United  States  Geological  Survey,  Part  II,  pages  140-146. 

Meaji  daily  gage  height^  in  feet^  of  Connecticut  River  at  Hartford^  Conn,^  for  1904* 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

AU«. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.4 

3.6 

5.2 

12.7 

19.2 

5.4 

2.5 

1.6 

1.9 

6.1 

4.2 

2.6 

2 

4.8 

3.8 

5.0 

14.1 

18.2 

6.0 

3.8 

2.2 

2.0 

5.7 

4.1 

2.5 

3 

3.9 

3.6 

4.9 

15.2 

16.7 

4.6 

3.8 

2.6 

2.0 

6.6 

4.0 

2.9 

4 

3.5 

3.4 

5.7 

14.6 

15.0 

4.2 

3.3 

2.4 

2.0 

6.0 

4.0 

2.6 

5 

3.9 

3.2 

6.0 

12.7 

13.6 

3.9 

8.0 

2.6 

1.6 

5.7 

4.3 

2,0 

6 

3.8 

3.4 

6.1 

11.5 

12.3 

4.1 

2.9 

2.6 

2.2 

6.4 

4.1 

3.2 

7 

3.8 

3.2 

6.6 

11.4 

11.1 

4.5 

8.0 

2.4 

2.7 

4.7 

3.2 

11 

8 

3.8 

3.3 

11.2 

12.0 

10.1 

5.7 

8.0 

2.6 

2.6 

4.8 

2.9 

S.0 

9 

4.3 

4.0 

14.5 

13.0 

9.6 

6.9 

.  2.9 

2.4 

2.6 

3.6 

3.0 

S.0 

10 

3.4 

3.8 

14.8 

15.8 

9.3 

8.2 

2.8 

2.0 

2.5 

3.2 

3.0 

2.9 

11 

3.5 

4.1 

13.7 

17.4 

9.0 

7.1 

2.6 

2.1 

1.6 

3.5 

2.9 

2.4 

12 

4.2 

4.3 

11.6 

17.4 

8.8 

5.8 

2.7 

2.1 

1.8 

3.4 

2.6 

1.6 

13 

4.0 

4.3 

11.0 

16.6 

9.0 

4.9 

2.5 

2.3 

2.1 

4.0 

2.2 

s.* 

14 

4.1 

3.8 

9.7 

15.3 

8.9 

4.2 

2.0 

1.6 

2.2 

3.9 

2.8 

S.i 

lo 

3.6 

4.0 

8.8 

13.6 

8.3 

3.9 

2.0 

1.2 

3.8 

8.8 

3.2 

!i-» 

U 

3.5 

4.0 

8.0 

11.9 

7.9 

3.7 

2.0 

2.0 

8.9 

8.9 

3.2 

3-i 

17 

3.1 

3.3 

7.3 

10.5 

8.2 

3.4 

1.6 

2.2 

8.2 

8.8 

2.9 

3-2 

18 

2.0 
3.4 
3.4 
3.3 

3.2 
3.5 
3.4 

7.0 
6.9 
6.9 
7.5 

9.6 
9.3 
9.3 
9.0 

8.6 
9.3 
10.9 
12.6 

3.0 
2.4 
2.7 
3.2 

1.4 
2.4 
2.4 
2.5 

2.0 
1.9 
3.0 
2.3 

6.0 
6.1 
4.9 
3.9 

8.7 
3.9 
3.7 
4.4 

8.6 
8.4 
2.6 
2.7 

^7 

19 

^-* 

20 

^.0 

21 

^^ 

22 

3..'S 

3.8 

7.1 

8.4 

12.6 

3.2 

2.7 

3.6 

3.0 

6.8 

8.0 

^8 

23 

3.8 

5. 0 

6.8 

8.0 

11.7 

2.9 

3.1 

3.6 

3.0 

8.4 

2.8 

^3 

24       ... 

3.K 
3.S 
4.4 
4.3 

3.« 

::: 

3.5 

(J.O 

c.o 

5.5 
5.5 
4.9 
5.0 

9:7 
11.6 
17.0 
20.0 
18.4 
HI  0 
14.1 

7.8 
8.2 
9.0 
10.3 
12.6 
16. :{ 
19.0 

10.3 
8.6 
7.6 
7.3 
7.2 
6.6 
5.9 
5.7 

2.6 
2.5 
2.0 
1.2 
2.1 
2.4 
2.2 

2.3 
1.6 
2.0 
1.8 
1.6 
1.7 
.9 
1.1 

3.2 
3.0 
3.0 
2.6 
2.2 
2.0 
2.0 
2.3 

3.1 
3.4 
8.1 
8.6 
4.0 
4.3 
4.4 

7.4 
6.4 
6.6 
4.8 
4.4 
4.6 
4.8 
4.1 

8.6 
8.2 
2.6 
2.2 
2.0 
8.8 
2.8 

^b 

25  

15.0 

2G 

J.  5 

27 

2.^ 

2X         ... 

4.0 

29      

4.4 

'M 

i4 

:ii 

4.7 

1  KiiKiiiet-ns'  Report.  1878,  pp.  34K-391. 


&  Engineers'  Report,  1898,  pp.  976-W8. 


BIKBOWB 
ASD  HOYT. 


] 


CONNECTICUT    RIVER    DRAINAGE    BASIN. 


ISRAEL  RIVER  (ABOVE  SOUTH  BRANCH)  NEAR  JEFFERSON  HIGHLANl 

This  station  was  established  September  2,  1903,  by  N.  C.  ' 
It  is  located  at  a  small  wooden  highway  bridge  in  the  town  < 
(lolph,  about  halfway  between  the  railway  stations  of  Jefferso 
lands  and  Bowman,  and  2i  miles  from  either  place.  The  d 
ksinat  this  point  has  an  area  of  8.7  square  miles.  The  hea 
of  the  river  lie  on  the  slopes  of  Mount  Adams  and  Mount  Je 
at  elevations  approximating  6,000  feet.  The  length  of  the  riv 
its  source  to  the  gaging  station  is  about  5  miles.  The  elevatio 
gaging  station  is  about  1,400  feet.  All  slopes  are  steep;  m 
precipitous.  There  is  no  pondage  or  artificial  storage  of  wate 
underlying  rock  is  granite,  exposed  in  the  mountain  tops.  Tl 
is  generally  in  heavy  virgin  forest. 

A  standaixi  chain  gage  is  attached  to  the  upstream  truss  of  the 

length  of  chain,  15.43  feet.     It  is  referred  to  bench  marks  as 

(1)  Marked  point  on  east  end  of  cross  timber  of  bridge;  el 

8.58  feet.     (2)  Top  of  bowlder,  150  feet  east  of  bridge,  30  fee 

of  river;  elevation,  11.99  feet.     Elevations  are  above  datum  c 

The  channel  is  straight  for  100  feet  above  and  50  feet  below 

^ion,  and  is  about  20  feet  wide.     The  banks  are  subject  to  ove 

^•vtreme  freshet.     Velocities  at  low  water  average  about  0.50  c 

P^''  second.     Low-water  measurements  are  made  by  wading  a 

'c«t  above  the  bridge.     The  bed  is  gravelly  and  permanent.     T 

^s  read  once  daily  by  E.  A.  Crawford,  of  Jefferson  Highlands. 

The  observations  at  this  station  during  1904  have  been  madi 
^"^  direction  of  H.  K.  Barrows,  district  hydrographer. 

^^^^hftrge  measuremenU  on  Israel  River  {above  South  Branch )  near  Jefferson  L 

N.  fr.,  in  1903  and  1904. 


Date. 


1903. 
^Ptember  2 . . 
^Ptember  18  . 

^tober9 

1904. 

PHI  16 

PHI  18 


ay  1 

^^yil 


Hydrographer. 


H.  K.  Barrows 

do 

N.  C.  Grover  . . 


N.  C.  Grover  . . . 

....do 

8.  K.  aapp  . . . . 

....do 

^ay25 i do 

^el5 do 

^Iy22 do 

^^grufitlO do '. 

*^Ptem>^r  24  . .  H.  K.  Barrows  . 
^tober  13 T.  W.  Norcroas  . 


Area  of 
section. 

Mean 
velocity. 

Squarcjeet. 

Ft.  per  sec. 

14.1 

0.67 

14.1 

.57 

12.6 

.46 

23 

.94 

24 

.92 

46 

2.18 

48 

2.44 

29 

1.14 

16 

.41 

3.1 

1.26 

3 

1.43 

17 

1.04 

17 

.75 

Ga 
heii 


It. 


1.20 
1.17 
1.15  ' 

1.44 
1.48 
2.33 
2.35 
1.60 
1.08 
1.04 
1.04 
1.41 
1.32 
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[no 


Mean  daily  gage  height^  infeetf  of  Israel  River  {abotv,  Souih  BrafwJi)  near  Jefferson  h 

lauds,  K  U.,for  1904. 


Day. 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18., 
19. 
20. 
21. 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.  I  Feb.     Mar.  I  Apr.  j  May.  '  June.    July.  I  Aug.     Sept  '  Oct.     Nov.  ;  1 


1.20 
1.20 
1.10 
1.05 
1.00 

n.oo 

.90 
.90 

.85 
.H5 
.85 
.85 
.82 
.82 
.82 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 


0.80 

.80 

.80 

.78 

.78 

.78 

1.80 

2.50 

2.80 

3.00 

2.50 

1.50 

1.30 

1.10 

1.00 

1.00 

.95 

.92 

.90 

.88 

.88 

.88 

.88 

.86 

.85 

.85 

.82 

.82 

.82 


0.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

2.00 

3.20 

3.00 

2.70 

2.40 

3.20 

4.30 

4.00 

3.40 

3.00 

4.40 

4.80 

4.70 

4.00 

2.00 

1.70 

1.40 

1.40 


1.40 
1.80 
1.30 
1.30 
1.30 
1.25 
1.65 
1.60 
1..50 
1.50 
1.50 
l.TiO 
1.70 
1.70 
1.50 
1.45 
1.40 
1.40 
1.45 
1.45 
1.50 
1.50 
1.60 
1.68 
2.70 
1.70 
1.70 
1.90 
2.90 
2. 30 


2.35 
2.00 
1.90 
2.10 
2.10 
2.00 
2.10 
2.10 
2.00 
1.90 
2.35 
1.80 
1.70 
1.70 
1.65 
2.00 
3.20 
2.10 
2.25 
2.30 
2.00 
2.00 
1.80 
1.75 
1.60 
1.65 
1.65 
1.56 
1.50 
1.45 
1.40 


1.35 
1.30 
1.40 
l.:i5 
1.30 
1.30 
1.45 
1.40 
1.35 
1.30 
1.25 
l.'iO 
1.15 
1.16 
1.12 
1.12 
1.10 
1.10 
1.05 
1.00 
.95 
1.35 
1.'26 
1.26 
1.80 
1.25 
1.10 
1.10 
1.15 
1.15 


1.10 

1.10 

1.45 

1.45 

1.30 

1.25 

1.20 

1.15 

1.10 

1.05 

1.00 

.95 

1.20 

1.10 

1.08 

1.05 

1.00 

.98 

.98 

.98 

.98 

.95 

.95 

.98 

1.00 

1.20 

1.20 

1.15 

1.18 

1.20 

1.15 


1.20 
1.18 
1.30 
1.30 
1.20 
1.15 
1.10 
1.05 
1.00 
1.00 
1.05 
1.10 
1.35 
1.30 
1.62 
1.55 
1.50 
1.40 
1.30 
1.25 
1.68 
1.62 
1.60 
1.65 
1.50 
1.40 
1.30 
1.20 
1.15 
1.15 
1.10 


1.10 
1.32 
1.60 
1.65 
1.50 
1.40 
1.40 
1.35 

i.:« 

1.30 
1.25 
1.20 
1.15 
1.16 
2.15 
1.60 
1.60 

i.:w 

1.20 
1.70 
1.60 
1.60 
1.60 
1.40 
1.60 
1.60 
1.60 
1.40 
2.00 
1.90 


1.60 
1.60 
1.60 
1.50 
1.50 
1.60 
1.60 
1.60 
1.55 
1.50 
1.50 
1.40 
1.35 
1.30 
1.30 
1.30 
1.30 
1.30 
1.28 
1.28 
1.28 
1.25 
2.00 
1.90 
1.80 
1.70 
1.75 
1.70 
1.60 
1.65 
1.55 


1.45 
1.45 
1.40 
1.35 
l.:t5 
\.X^ 
l.:^0 
i.:i0 

1.25 
1.25 
1.20 
1.20 
1.20 
1.60 
1.30 
1.40 
1.60 
1.50 
1.40 
1.60 
1.60 
1.50 
1.40 
1.20 
1.20 
1.20 
1.60 
1.60 
1.40 
1.20 


I 


alee  12  inches — 6  Rr)lid— <;  anchor. 


b  Frozen. 


Raiing  table  for  Israel  River  (above  South  Branch)  near  Jefferson  Highlands,  N.  H., ) 
September  S,  1903,  to  December  31,  1904. 


(iage 
JieiKht. 

Disi'hiirKc, 

height. 

Discharge. 

Gage 
lieight. 

Discharge. 

he^ht. 

Dlflcharg* 

Ftrt. 

Stamd  j'ai. 

h\d. 

Sromd-fcH. 

FM. 

Sramd-feti. 

ly^et. 

Sfcmid'Jrt 

0.8 

1.0 

1.0 

30 

2.0  . 

158 

3.6 

3;^s 

.8.5 

1.2     . 

1.7 

38 

1       ''-' 

176 

3.7 

35*; 

.0 

l.()     , 

1.8 

40 

1       2.8 

194 

3.8 

37+ 

.95 

2.2     , 

1.0 

55 

2.  9 

212 

•    3.9 

:i92 

1.0 

8.0 

2.0 

07 

3.0 

230 

4.0 

41(1 

1.  1 

5.  :i 

2.1 

79 

1       3.  1 

248 

4.2 

44(5 

1.2 

8.1) 

2.  2 

93 

1       3.2 

2()<> 

4.4 

482 

1.3 

13 

2.  3 

108 

1       3.3 

,         284 

4.6 

518 

1.4 

18 

2.4 

124 

1       3.4 

302 

4.8 

554 

1.5 

24         , 

2.  5 

140 

1  "■" 

320 

1 

^Hn     HO'iT.J 
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Tbe  foregoing  table  is  applicable  only  for  opeu-ehannel  conditions.  It  is  based  u ]X)i i 
dis?c*harge  measurements  made  daring  1903  and  1904.  It  is  fairly  well  defined  between 
gage  heights  1.04  feet  and  2.40  feet.  The  table  has  been  extended  beyond  thew 
limits.  Above  gage  height  2.50  feet  the  rating  curve  is  a  tangent,  the  difference  bei ng 
18  per  tenth. 

ElstimaHtd  monthly  discharge  of  Ifrad  River  {above  South  Branch)  near  J^erson  High- 
lands, K  H. ,  for  190S  and  1904^ 

[Drainage  area,  8.7  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Mazlmnm. 

Minimnm. 

Mean. 

Second-feet 
pcr^s^uare 

Depth  In 
inches. 

1903. 
September  2-30 

8.6 
29 
17 

654 
212 
266 

21 

21 

36 

86 

67 

30 
8.6 

J 

4.8 
4.8 
4.8 

18 

13 

18 
2.2 
2.2 
3.0 
5.3 

10.6 
8.6 
5.3 

6.09 
9.28 
8.70 

259 
39 
66 
10.1 

6.46 
14.3 
24.7 
26.4 
17.5 

6.a5 

0.700 

1.07 

1.00 

29.77 
4.48 
7.59 
1.16 

.743 
1.64 
2.84 
3.03 
2.01 

.787 

0.755 

October 

1.23 

November  1-17 

.  632 

1904.        ^ 
starch  14-31 

19.93 

•^pril 

5.00 

May 

8.75 

June 

1.29 

July 

.857 

•August 

1.89 

^ptember 

3.17 

^-H^ober 

3.49 

^oveml)er 

2.24 

^^^^^cember  1-17 

.498 

>^OTK.— Ice  conditions  November  18,  1903,  to  March  13,  1904,  and  December  18-31,  1904. 
^•^KAEL  river  (below  south  branch)  near  JEFFERSON  HIGHLANDS,  N.  H. 

This  station  was  established  September  2,  1903,  by  N.  C.  G rover. 

^t  is  located  at  a  siimll  wooden  highway  bridge  about  2  miles  fiom  the 

'^H.ilway  station  at  Jeffei*son  Highlands,  in  the  town  of  Jefferson.     The*. 

^t^inage  basin  at  this  point  is  21.2  sc^uare  miles.     South  Bianch  of 

Israel  Kiver  has  its  mouth  above  this  station  and  below  the  station 

previously  described.     South  Branch  drains  an  area  of  10.5  .square 

^liles;  its  headwaters  are  on  the  slopes  of  Mount  Jefferson  and  Mount 

I^rtmouth,  at  elevations  of  3,000  to  5,000  feet.     The  extreme  length 

from  its  source  to  its  mouth  is  about  5  miles.     The  elevation  at  its 

mouth  is  about  1,350  feet.     As  all  the  slopes  are  steep  there  is  little 

or  no  storage  of  water.     The  underlying  rock  is  granite,  exposed  in 
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the  mountain  peaks.    The  basin  has  been  generally  ^^hard  cut,''  i 
lumbermen  say,  but  has  not  been  burned. 

A  standard  chain  gage  is  attached  to  the  downstream  side  o 
truss  of  the  bridge;  length  of  chain,  12.99  feet.  It  is  referr 
bench  marks  as  follows:  (1)  Marked  point  on  center  cross  timl 
bridge;  elevation,  8.14  feet.  (2)  Top  of  bowlder  60  feet  nor 
bridge,  15  feet  west  of  highway;  elevation,  5.20  feet.  Elevatior 
above  datum  of  gage.  The  channel  is  straight  for  100  feet  abov 
100  feet  below  the  station,  and  is  about  20  feet  wide.  The  h 
rough  and  rocky,  but  permanent.  The  banks  are  subject  to  ove 
in  extreme  freshets.  At  extreme  low  water  the  mean  velocity  obs( 
was  0.79  feet  per  second.  Depths  average  at  low  water  about  1 
Gage  is  read  once  daily  by  E.  A.  Crawford,  of  Jefferson  Highlai 

The  observations  at  this  station  during  1904  have  been  made  i 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Discharge  meamranents  of  Israel  River  (hdow  South  Branch)  near  Jefferson  High 

N.  if.,  in  190S  and  1904, 


Date. 


1903. 
September  2  ... 
September  18 .. 
October  9 


Hydrographer. 


H.  K.  Barrows. 

do 

N.  C.  Grover. . . 


1904.  i 

AprillG I  N.C.  Grover. 

April  18 1 do 

April  30 I  S.  K.  Clapp.. 


May  1 . 


do 


May  11 j do 

May  25 do 

June  15 do 

July  22 1 do 

August  10 1 do  , 

September  24 . . 

October  13 

Noveml)erl8... 


Area  of 
seotion. 


H.  K.  Barrows  and  T.  W. 
Norcross. 

T.  W.  Norcross 

do 


Square  feet. 
13.3 
12.3 
10.4 

16 

18 

64 

54 

57 

24 

12 

10.4 

11.5 

18.5 

17 
27 


I 


Mean 
velocity. 


Fl.perfec. 
1.35 
1.21 
1.11 

2.55 
2.87 
4.75 
4.29 
4.80 
3.33 
1.25 
.79 
.82 
1.99 

1.63 


Ga^e 
leight. 


heigl 


I 


Feet. 

Sfco^ 

1.13  1 

1.10 

1.03 

1.43 

1.49 

2.55 

2.28 

2.40 

1.64 

1.09 

.94 

1.00 

1.40 

1.36 

1.98 

BARBOW8 
AND   HOYT, 


.] 
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Mean  daily  gage  height^  infeetj  of  Israel  Jiiver  {below  South  Branch)  near  Jeffentun 
Highlands,  N.  H.^for  1904, 


Day. 


Jan.     Feb.     Mar. 


1 

2 

3 

4 

5 

6 jal.OO 

7 ! 

8 ! 

9 ' 

10 ■ 

U 

12 

13 

14 

15 

16 

17 

18 ;.... 

19 

20 

21 

22 , 

23 

24 


1.60 

0.85 

1.40 

.85 

1.10 

.82 

1.08 

.82 

1.00 

.82 

1.00 

.82 

.95 

fcl.90 

.92 

2.70 

.90 

3.30 

.90 

3.00 

.90 

2.10 

.90 

1.20 

.88 

1.20 

.88 

1.10 

.88 

1.00 

.85 

1.00 

.85 

.90 

.85 

.90 

.85 

.90 

.85 

.90 

.85 

.90 

.85 

.88 

.85 

.88 

.85 

.88 

.85 

.88 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

0.85 

.85 

.82 

.82 

.82 

.82 

.82 

.80 

.80 

.80 

.80 

.80 

.80 

2.40 

3.50 

3.40 

3.00 

3.70 

3.70 

3.70 

4.40 

4.20 

3.70 

3.00 

4.70 

5.20 

5.00 

4.00 

2.20 

1.70 

1.40 


Apr. 


1.40 
1.35 
1.35 
1.35 
1.30 
1.30 
1.70 
1.60 
1.60 
1.50 
1.50 
1.50 
1.70 
1.70 
1.50 
1.45 
1.40 
1.40 
1.45 
1.45 
1.50 
1.50 

i.eo 

1.70 
2.70 
1.90 
1.80 
1.90 
2.70 
2.80 


May. 


2.35 
2.00 
1.90 
2.10 
.2.10 
1.90 
2.10 
2.00 
1.90 
1.90 
2.40 
1.85 
1.75 
1.70 
2.05 
2.10 
3.25 
2.05 
2.30 
2.35 
2.10 
2.00 
1.80 
1.70 
1.65 
1.65 
1.75 
1.56 
1.50 
1.45 
1.40 


June. 


1.35 
1.30 
1.40 
1.35 
1.30 
1.30 
1.46 
1.40 
1.36 
1.30 
1.25 
1.20 
1.15 
1.15 
1.12 
1.12 
1.10 
1.10 
1.05 
1.00 
.95 
1.35 
1.30 
1.25 
1.30 
1.25 
1.15 
1.15 
1.10 
1.10 


July.     Aug. 


1.10 
1.10 
1.45 
1.40 
1.30 
1.25 
1.20 
1.15 
1.10 
l.a5 
1.00 

.95 
1.20 
1.10 
1.08 
1.05 
1.00 

.98 


.98 

.95 

.95 

.96 

1.00 

1.20 

1.20 

1.10 

1.30 

1.20 

1.15 


1.20 
1.15 
1.30 
1.30 
1.20 
1.10 
1.05 
1.05 
1.00 
1.00 
1.10 
1.10 
1.30 
1.20 
1.60 
1.50 
1.40 
1.30 
1.20 
1.15 
1.70 
1.60 
1.60 
1.50 
1.40 
1.30 
1.26 
1.20 
1.15 
1.15 
1.10 


S«»pt. 


1.10 
1.30 
1.60 
1.50 
1.50 
1.45 
1.45 
1.40 
1.35 
1.30 
1.25 
1.20 
1.16 
1.16 
2.22 
1.60 
1.60 
1.35 
1.20 
1.70 
1.60 
1.50 
1.40 
1.40 
1.60 
1.60 
1.60 
1.40 
2,06 
1.90 


Oct. 


1.60 
1.60 
1.60 
1.60 
1.50 
1.60 
1.60 
1.60 
1.56 
1.50 
1.50 
1.40 
1.35 
1.80 
1.30 
1.28 
1.28 
1.28 
1.28 
1.25 
1.25 
2.00 
2.00 
1.92 
1.85 
1.70 
1.70 
1.60 
1.60 
1.50 
1.48 


Nov. 

1.45 
1.45 
1.40 
1.35 
1.35 
1.36 
1.30 
1.30 
1.30 
1.28 
1.25 
1.25 
1.22 
1.65 
1.40 
1.20 
1.60 
1.95 
1.90 
1.60 
1.40 
1.20 
1.20 
1.20 
1.20 
1.30 
1.60 
1.90 
1.90 
1.90 


r)e<'. 

l.W 
1.70 
1.60 
1.60 
1.40 
1.20 
1.20 
1.20 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.16 
1.15 
1.15 


"Ice,  14  inches— 8  in  solid  and  6  in  anchor  ice.       h  Anchor  ice  affects  gage  heights.        e  Frozen. 

table  for  Israel  Rii^er  {belaw  South  Branch)  near  Jefferson  Highlands^  N.  11. ^ 
froni  September  2,  1903^  to  December  31,  1904. 


A 

Discharge. 
Second-fed. 

Gage 
height. 

Discharge. 

Gage 
height.. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

F^. 

!    ^. 

Second-feet 

Fed. 

Feet. 

Second-fret. 

0.8 

2.5 

1.35 

35 

2.4 

268 

3.5 

576 

,       .85 

3.7 

1.4 

40 

2.5 

296 

3.6 

604 

.9 

5.3 

1.6 

52 

2.6 

324 

3.7 

632 

.95 

7.4 

1.6 

67 

2.7 

352 

3.8 

660 

1     1.0 

10 

1      1.7 

86 

2.8 

380 

4.0 

716 

1     1.05 

13 

i       1.8 

108 

2.9 

408 

4.2 

772 

1.1 

16 

1       1.9 

132 

3.0 

436 

4.4 

828 

1.15 

19 

2.0 

157 

3.1 

464 

4.6 

H84 

1.2 

22 

2.1 

184 

3.2 

492 

4.8 

940 

1.25 

26 

1       2.2 

212 

3.  3 

520 

5.  0 

996 

1.8 

30 

j      2.3 

240 

3.4 

548 

,       5. 2 

1 

1,052 

!i< 


^TMiJf   MXASCMMErrS  or   19W,  PART 

i»  ^Dcstftir  p?M-.    Tij^  ^^L-in  ha-^  heen  genenlly  "  1 
E:K'«^r=>^  skT,  ••jt  h:i*  r>«i  bw»n  burned. 

A  -CA3rifcr:  ih^lr,  g^-e  >  atia^-hed  to  the  downsti^ 
•^^a^^  ■'•*  ^  '•■rij*^:  >r:i.th  .if  ohain.  1:;.!»1*  feet.  Ii 
'^'^f^  sant*  ^*  f".i  .W-:  :  Mnrk^  point  on  eenter 
•oi^:  *li^T:fc:2->r.,  ^.14  fri^-t.  -J.  Top  nf  liowlder  f)' 
br^iz^.  1-'  ?■=*«  ^'^t  r  h'lr.waT:  elevation,  5.20  feet. 
Ar*?^*  i^sii!:  ..f  ^;:l^J^.  T'.r  channel  is  straight  for  KX' 
!'••  f<*rt  V-'.T  th-=^  -tition.  and  i^  aUnit  2^)  feet  wid 
rcQ)^  4i>i  r>  kv.  r^it  f^rmanent.  The  lianks  are  sub* 
ie  *xtn:a3r  fr^rsbrt*'.  At  extivme  luw  water  the  mean  vt 
w«i  •XTi*  f«?^t  j*^r  ^.TT»nd.  I  Vpths  average  at  low  watc 
f «ag^  i-  rviii  ofK-*^  daily  Sv  E.  A.  Crawford,  of  Jeffers<> 
Tbe  oifci^frraii.'R^  at  thi^  station  during  19<4  have  bo< 
tbe  dirwti-Ha  "f  H.  K.  Barn^ws,  district  hydrographer. 


r^tr^grpf    ntf-JPL'*'''^ 


//->."  /.'■■-  -   V/'.H'-  SoiUh  Brant^h)  near  J' 
.V.  //..    .  ::<'•>  and  1904. 


t 


Kylr  cT»j-her. 


:^.a 


Aphl  >.-. 
April  i*»-.- 


H.  K.  Bamiw*.. 

.1.^ 

N.  0.  «.inn-er 


.!.» 

..     S.  K   rUpp..-- 


MST  I. 


..1» 


May  II *^'* 

Mav^ '^'^ 

i\o 


Juw  15. 


,ln 


Juiyi? 

\ntfti.-«tio ^^' -•;;• 

,X^^l^ T.W.Xorcfn* 

November  IS... 


.do 


AlY*  of 


MeftD 

velnrity.   .  U 


S^unrr  u*i.  Ft.  pfT tee, 
1.35 
1.21 
1. 11 


I3.:i 
12.3 
10.4 


i»; 

IS 
54      i 

-*^  I 

12 

10.4  . 

11.5  I 
IS.  5 

17 


2.55 
2.87 
4.75 
4.29 
4.80 
3.33 
1.25 
.79 
.82 
1.99 

1.63 


1. 
1. 


>IN. 
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t  oil  bridge  nciir 

f  east  abutment; 

»t  Iwlow  bridge, 

Iroad;  elevation, 

VIoasurenients  of 

feet  downstream 

t  above  and  2W 

i  banks  are  high 

let.     The  bed  is 

ments  are  made 

count  of  small 


•en  made  umh^r 

in  19().i  and  I!t04. 

•Sht. 

Dl!*<!haixt". 

'ft. 

Stcond-/rtt. 

.G5 

4r> 

.50 

•M 

48 

21) 

2« 

15 

L>6 

Ki 

A 

40 

) 

S*) 

1 

4<)7 

4'.M) 

1  _.> 

IS 

<;7 

lis 
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Tlie  foregoinjf  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  0.94  foot  and  2.60  feet.  The  table  has  been  extended  beyond  th€« 
limits.  Above  gage  height  2.10  feet  the  rating  curve  is  a  tangent,  the  difference 
l)eing  28  per  tenth. 

EMxrnated  montkly  discharge  of  Israel  River  {beloiv  South  Branch)  iiear  Jeffenon  Iliyh- 
lands,  N.  H.,  far  1903  and  1904. 

[Drainage  area,  21.2  square  miles.] 


I 


Month. 


1903. 
Septeml)er  2-30  . . . 

Octx)l)er 

November  1-17... 


1904. 

March  14-31 

April 

May 

June 

July 

vVugust 

S('j)ti'inlH'r 

()ctol)or 

Novem])er 

DiH'emlKT  1-17 


Discharge  In  lecond-feet. 


Maximum. 


22 
59 
30 

1,052 

352 

506 

46 

46 

86 

218 

157 

144 

108 


I 


Minimum. 


7 

10 
13 

40 

30 

40 
7.4 
7.4 

10 

16 

26 

22 

19 


Mean. 


12.7 
17.0 
17.7 

578 
86.5 

152 
26.0 
17.4 
30.4 
57.4 
62. 3 
53.  3 
35.  6 


Run-oflf. 


Second-feet     j^  ^  ^ 


0.599 
.802 
.835 

27.26 
4.08 
7.17 
1.18 
.821 
1.43 
2.71 
2.94 
2.51 
1.68 


o.m 

.925 
.528 

18.25 
4.55 
8.27 
1.32 
.946 
1.65 
3.02 
3.JK) 
2.80 
1.06 


NoTK.~I<(!  coiuUticmH  NovoiiiIkt  18.  19t)3,  to  March  I'A,  1W4,  and  DtM^onilwr  18  to  31,  1904. 


AMMONOOSIJC    lilVEH   AT   BKETTON    WCX)DS,    N.   H. 

This  station  was  estahlishod  Alienist  2S,  11)03,  by  N.  C.  Grover.  It 
is  locat(»d  at  tht^  sttM^l  highway  bridi^e  near  Mount  Pleasant  House  at 
Hretton  Woods.  Tho  drainage  area  at  this  point  is  34  stiuare  miles. 
The  headwaters  of  the  river  come  from  the  westerly  slopes  of  Mount 
eletferson  and  Mount  Washington  and  the  lesser  peaks  of  the  White 
Mountains  lying  to  the  south.  The  underlying  rock  is  gnmite,  which 
is  exposed  at  points  in  the  river  bed  and  on  the  various  mountain 
summits.  The  slopes  and  valleys  are  usually  well  forested,  with  a 
preponderance  of  evergreen  growth.  The  area  was  cut  in  large  part 
for  spruce  several  years  ago,  but  now  has  a  thick  forest  cover.  There 
is  no  pondage  or  artificial  storage.     The  slope  of  the  river  is  steep. 

A  standard  chain  gage  is  attached  to  the  floor  on  the  downstream 
side  of  the  bridge;  length  of  chain,  18.86  feet.     It  is  referred  to  the 
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following-described  bench  marks:  (1)  Marked  point  on  bridge  near 
gage;  elevation,  17.36  feet.  (2)  Northwest  corner  of  east  abutment; 
elevation,  14.46  feet.  (3)  Top  of  bowlder  100  feet  below  bridge, 
between  the  river  and  tracks  of  Boston  and  Maine  Railroad;  elevation, 
17.11  feet.  Elevations  are  above  datum  of  gage.  Measurements  of 
flow  are  made  from  a  footbridge  located  about  300  feet  downstream 
from  the  gage.  The  channel  is  straight  for  300  feet  above  and  200 
feet  below  this  bridge,  and  is  about  35  feet  wide.  The  banks  are  high 
and  not  subject  to  overflow  except  in  extreme  freshet.  The  bed  is 
somewhat  rocky,  but  permanent.  Low- water  measurements  are  made 
by  wading  about  100  feet  above  the  station,  on  account  of  small 
velocity  at  the  station. 

The  observations  at  this  station  during  11)04  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographor. 

DMarge  measurements  o/Ammonoomc  River  at  Bretton  Woods,  N.  JL,  in  1903  and  1904, 


Bate. 


1903. 
August  28  ... . 
September  2  . , 
September  3  . . 
September  17  , 


Hydrograj^her. 


H.  K.  Barrows 

do 

do 

do 


September  17  . . ! do 

October  10 '  N.  C.  Grover , 


1904. 
AprillS.., 

May  2 

May  9 

May  10.... 
May  20.... 
May  25.... 

Jane  10 

July  21  a  . . 
August  9  ft  . 
August  23.. 


N.C.  Grover.. 
S.  K.Clapp  ... 

do 

do 

do 

do 

do 

do 

do 

H.  K.  Barrows 


A  ugust  24  <^ ■ do 

September  25  ..    H.  K.  Barrows  and  T. 
I       W.  Norcross. 

(>ctoberll ,  T.W.Norcross 

November  17  ..! do 


IBK  124—05 ^9 


Area  of 
section. 

Mean 
velocity. 

Gage 
height 

Discharge. 

Square  feet. 

Ft.peraec. 

Fcei. 

Second-fed. 

69.2 

0.65 

1.65 

45 

62.0, 

.50 

1.50 

31 

'           63.5 

.46 

1.48 

29 

45.4 

.34 

1.26 

15 

32.0 

.49 

1.26 

16 

61.8 

.65 

1.64 

40 

94 

.95 

2.00 

89 

166 

2.81 

3.20 

467 

175 

3.62 

3.47 

634 

175 

3.58 

3.  51 

627 

167 

2.99 

3.15 

499 

91 

1.35 

2.19 

123 

66 

.65 

1.60 

43 

16 

1.12 

1.24 

18 

17 

1.36 

1.30 

23 

82 

.82 

1.89 

67 

25 

1.76 

1.67 

44 

94 

1.25 

2.26 

118 

79 

.78 

1.84 

62 

62 

.46 

1.51 

28 

n  Measure<l  4()0  feet  a»)OVc  gage. 
b  Measured  :iO()  feel  above  gage. 
c  Wading  below  gage. 
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Mean  daily  gage  lieight^  infeet^  of  Ammonoo9iic  River  at  Bretton  Woods^  N.  H.^for  iW 


Day. 

Jan. 
1.50 

Feb. 

Mar. 

1 

2 

3 

2.10 

4 

1.55 

5 

1.88 

6 

a  1.40 

7 

1.70 

ft 

1 

9 

l.,V) 
1.60 
1.45 
1.45 
1.45 
1.40 

10 

Jl 



rfl.35 

<?1.75 

12 

13 

cl.75 

14 

15... 

1  50 

16 1 

1  50 

17 ::.;;:: 

18 

1.40 

1.65 

19 

'•I. 40 

1.50 

20 

21 

1  50 

22 

2.50 
2.40 
2.82 
2.15 

1.65 

23 

24 

25 1 

2.10 
2.20 

2.15 
2.40 
3.05 

26 



1 

7.60 

27 

/1. 50 

4.02 

28 

2.32 

29 

80 

l.fiO 



2.00  1 
2.00 

31 

l.iHy  : 

1.85 
1.90 
1.90 
1.90 
1.88 
1.95 
2.10 
2.60 
3.35 
4.25 
2.96 
2.65 
2.35 
2.  a*) 
2.00 
1.80 
1.90 
2.00 
2.10 
2.10 
2.00 
2.00 
2.02 
/2.48 
'3.25 
2.82 
3.05 
3.30 
3.95 
3.75 


I 


I 


I 


May. 

June. 

July. 

Aug. 

3.78 

1.88 

1.40 

1.40 

3.20 

1.75 

1.78 

1.38 

2.90 

1,75 

2.02 

1.58 

3.30 

1.70 

1.65 

1.50 

3.45 

1.70 

1.62 

1.38 

2.95 

1.70 

1.50 

1.40 

3.10 

1.72 

1.42 

1.38 

3.18 

1.78 

1.38 

1.32 

2.90 

1.68 

1.35 

1.80 

3.32 

1.60 

1.36 

1.30 

3.50 

1.66 

1.36 

1.48 

2.92 

1.50 

1.36 

1.68 

2.78 

1.50 

1.46 

1.65 

2.60 

1.48 

1.38 

1.50 

2.92 

1.45 

1.30 

1.76 

3.85 

1.42 

1.80 

1.48 

4.22 

1.40 

1.30 

1.40 

2.98 

1.40 

1.30 

1.40 

3.36 

1.35 

1.28 

1.36 

3.20 

1.35 

1.25 

1.92 

2.82 

1.36 

1.26 

2.30 

2.68 

2.02 

1.25 

1.82 

2.46 

1.66 

1.26 

1.96 

2.32 

1.48 

1.25 

1.70 

2.22 

1.40 

1.25 

1.68 

2.18 

1.68 

1.30 

1.62 

2.25 

1.48 

1.60 

1.60 

2.08 

1.45 

1.35 

1.42 

1.95 

1.40 

1.45 

1.40 

1.90 

1.40 

1.42 

1.40 

1.85 

1.35 

1.35 

1.35 
1.48 
1.48 
1.90 
1.58 
1.50 
1.48 
1.46 
1.42 
1.40 
1.38 
l.a5 
1.40 
1.40 
3.15 
2.20 
1.80 
1.80 
2.16 
1.82 
2.70 
2.25 
1.85 
1.92 
2.12 
2.00 
1.92 
1.82 
1.90 
2.90 


I 


2.75 
2.55 
2.40 
2.20 
2.10 
2.20 
2.08 
1.72 
1.90 
1.90 
1.82 
1.78 
1.80 
1.80 
1.78 
1.76 
1.70 
1.70 
1.68 
1.65 
3.66 
3.a5 
2.48 
2.26 
2.20 
2.28 
2.32 
2.20 
2.35 
2.00 
1.98 


Nov. 

Dec 

1.86 

1.50 

1.80 

l.K 

1.80 

1.S& 

1.80 

Ih'} 

1.80 

l.,V2 

1.78 

1.50 

1.80 

1.50 

1.72 

1..V) 

1.70 

M.i> 

1.70 

1.58 

1.58 

1.55 
1.65 
1.55 
1.62 
1.65 
1.60 
1.58 
1.52 
1.58 
1.60 
1.60 
1.55 
1.60 
1.52 
1.62 
1.50 
1.50 
1.50 


91.10 


*1.30 


I 


« Ice  0.9  f(K)t  thick. 
/Ice  0.4  foot  thick. 


0  Ice  0.6  foot  thick. 
*  Ice  0.76  foot  thick. 


"  Ice  O.iV^  foot  thick.         <•  Ice  0.5  foot  thick. 
^Ice  0.15  f(K)i  tiiick.        «ace  0.86  ftK)t  thick. 

XoTK.— <  J»i«e  licighu*  during  fn)zcn  neaaon  are  to  surface  of  water  in  hole  cut  in  ice  under  gage. 
Ice  .January  1  to  March  25,  also  December  10-31. 


Rating  table  for  Ammomtosuc  River  at  Bretton  Woods^  N.  JL,  from  August  28 y  190S,  to 

December  SI,  1904. 


hclKhi.      '>>•**< «>Hrgc.  ||    i,^.i^ht 


Frrt. 

1.25 

1.3 

1.35 

1.4 

1.45 

1.5 

1.55 

l.(> 

1 .  a5 

1.7 

1.75 


S*coud-f* 

15 
18 
21 
24 
27 
31 
35 
39 
43 
4« 
53 


•/.  |i 


Fed. 
1.8 
1.85 
1.9 
1.95 
2.0 
2.1 
2.  2 
2.  3 
2.4 
2.5 
2.<) 


Discharge. 


Sfcond-fect. 

58 

63 

08 

74 

80 

93 

108 

125 

146 

172 

203 


Gage 
height. 


Frd. 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.  3 
3.4 
3.  5 
3.6 
3.7 


Discharge. 

height 

Discharge. 

Second-feet. 

Feet. 

Second-feet. 

238 

3.8 

820 

277 

3.9 

880 

318 

4.0 

940 

365 

4.2 

1,060     , 

415 

4.4 

1,180 

465 

4.6 

1,300 

520 

4.8 

1,420 

580 

5.0 

1,540 

640 

5.6 

1,840 

700 

6.0 

2,140 

I 
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The  foregoing  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
21  (iigchaiige  measurements  made  during  1903  and  1904.  It  is  fairly  well  defined 
between  gage  heights  1.25  feet  and  3.50  feet.  The  table  has  been  extended  lieyond 
•these  limits.  Above  gage  height  3.30  feet  the  rating  curve  is  a  tangent,  the  difference 
:being  60  per  tenth. 

£dmakd  monthly  discharge  of  Ammonoo^ic  River  at  BreiUm  WoodSy  N.  H. ,  for  J90S 

and  1904. 

[Draina,ge  area,  34  square  miles.] 


1903. 

September 

Octol)er 

November 

December  1-14 


1904. 


'e  in  second- feet. 

Minimum. 

Mean. 

17 

23.3 

21 

42.5 

18 

34.1 

18 

27.0 

63 

734 

58 

245 

63 

362 

21 

37.5 

15 

25.5 

18 

35.6 

21 

80.5 

43 

123 

31 

42.  5 

27 

32.1 

Run-off. 


Second-feet 

per  sQuare 

mile. 


0.685 
1.25 
1.00 
.7t)4 

21.59 
7.21 

10.65 
1.10 
.750 

i.a5 

2.  37 

3.  62 
1.25 

.944 


Depth  in 
inches. 


0.764 
1.44 
1.12 
.413 

4.82 

8.04 

12.28 

1.23 

.865 
1.21 
2.64 
4.17 
1.40 

.316 


ZEALAND   RIVER   NEAR  TWIN   MOUNTAIN,  N.  II. 

This  gaging  station  was  cstablinhed  August  29, 1903,  by  N.  C.  (jiovcr. 
It  is  located  about  800  feet  above  the  mouth  of  the  river,  which  empties 
into  the  Ammonoosuc  at  a  point  midway  between  Fabyans  and  Twin 
Mountain,  and  about  2i  miles  from  either  place.  The  drainage  basin 
at  this  point  has  an  area  of  14  square  miles.  The  headwaters  lie  on 
the  slopes  of  a  spur  of  the  White  Mountains  at  elevations  of  2,500  to 
3,0(X)  feet.  The  length  of  the  river  from  its  headwaters  to  its  mouth 
Is  about  7  miles,  at  which  point  the  elevation  is  approximately  1,500 
feet.  All  slopes  within  the  basin  are  steep.  There  is  no  pondage  or 
artificial  storage  of  water.  The  underlying  rock  is  granite,  which  is 
exposed  in  the  mountain  peaks.  About  ten  or  twelve*  years  ago  this 
basin  was  entirely  deforested  and  burned  over.     At  the  present  time 
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there  is  a  thick  stand  of  deciduous  growth  of  poplar  and  bird  cherrj,! 
averaging  12  to  15  feet  in  height,  which  affords  a  thick  covering  dur- 
ing the  summer  months,  but  practically  no  cover  during  the  winter 
and  spring.  Within  the  basin  we  find  the  usual  conditions  of  thii 
stiige  of  reforestation  after  a  thorough  burning. 

A  standard  chain  gage  is  attached  to  trees  on  the  bank;  length  of 
chain,  13.40  feet.  It  is  referred  to  bench  marks  as  follows:  (1)  Top 
of  large  bowlder  under  the  gage;  elevation,  3.56  feet.  (2)  Drift  boB 
driven  into  the  maple  tree  to  which  the  gage  is  attached;  elevation, 
11.32  feet.  Elevations  are  above  datum  of  gage.  The  lowest  observed 
mean  velocity  has  been  0.40  of  a  foot  per  second.  Low- water  meaa- 
urements  are  made  by  wading.  The  bed  is  rough  and  rocky,  bat  i 
permanent.  The  banks  are  high  and  only  subject  to  overflow  in 
extreme  freshets.  The  gage  is  read  once  a  day  by  William  Cote,  of 
Twin  Mountain. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Discharge  measurements  of  Zealand  River  near  Tu^in  Mountain,  N,  H.,  in  1903  and  1904* 


Date. 

1903. 

AugiiHt29« 

Sept<?mber  3«,. 
Septoinber  18  «. 
( )ctol>er  10  « N.  C.  Grover 


Hydrographer. 


II.  K.  Barrows. 

do 

do 


1904. 

April  15 

April  30 

May  10 

May  19 

May  20 

May  25 

June  10 

July  21 

August  9 

AuguHt  23  ^'  . . . 

Soptcuihor  25  «. 

October  12 


N.  C.  Grover... 
S.  K.  Clapp.... 

do 

do 

do  T ... 

do 

do 

do 

do 

II.  K.  Barrows, 
do 


r uo 

IT.  W.  > 


Norcross. 


.do 


Area  of 
section. 

Mean 
velocity. 

Square/eet. 

Ft.  per  tee. 

29.1 

0.45 

26.6 

.40 

as.  5 

.68 

35.6 

.76 

25.3 

1.88 

79 

4.09 

56 

3.25 

80 

4.60 

54 

3.37 

21 

2.10 

10 

2.10 

6.8 

1.12 

8.4 

1.49 

40 

.96 

1  « 

1.48 

33 

.69 

(Jage 
height. 


FeeL 
2.01 


Discharge. 

Second-fed. 
13.1 


1.98 

10.7 

2.22 

22.9 

2.29 

27 

2.52 

47.5 

3.55 

323 

3.00 

182 

3.60 

368 

3.08 

182 

2.49 

44 

2.18 

21 

1.88 

7.6 

1.94 

12.5 

2.39 

38 

2.66 

68 

2.21 

23 

«  Wadiiiif  at  dllTerciit  sections. 
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fean  daily  gage  Jieighty  in  feet^  of  Zealand  River  near  Twin  Mountain^  N.  H.^for  1904, 


Day. 


Mar.     Apr. 


(«) 


3.00 
2.70 
2.50 
2.50 
2.40 


2.40 
2.45 
2.30 
2.  SO 
2.40 
2.40 
2.50 
2.70 
2.70 
3.00 
3.20 
3.00 
2.90 
2.80 
2.70 
2.60 
2.46 
2.40 
2.40 
2.40 
2.30 
2.30 
2.40 
2.50 
2.60 
2.60 
2.70 
3.00 
4.00 
3.70  J 


May. 

June. 

July. 

Aug. 

8.60 

2.40 

1.84 

1.84 

3.40 

2.40 

1.84 

1.84 

3.30 

2.30 

1.74 

1.91 

3.10 

2.20 

1.74 

1.94 

3.00 

2.20 

1.74 

2.04 

8.00 

2.10 

1.74 

1.84 

2.90 

2.10 

1.74 

1.84 

2.70 

2.10 

1.84 

1.94 

2.60 

2.00 

1.84 

1.84 

2.60 

2.10 

1.74 

1.84 

2.70 

2.10 

1.74 

1.81 

2.70 

2.10 

1.94 

1.84 

2.60 

2.06 

1.94 

1.74 

2.70 

2.00 

l.M 

1.74 

2.50 

2.00 

1.84 

1.84 

2.50 

2.00 

1.84 

l.M 

2.80 

1.95 

1.84 

1.74 

3.00 

2.00 

1.74 

1.94 

2.90 

2.00 

1.84 

1.94 

2.70 

2.00 

1.84 

1.84 

2.70 

2.00 

1.84 

2.84 

2.50 

1.90 

1.94 

2.24 

2.50 

2.10 

1.94 

2.44 

2.40 

2.10 

1.84 

2.24 

2.40 

2.00 

1.74 

1.94 

2.40 

1.90 

l.W 

1.84 

2.40 

1.90 

2.34 

1.84 

2.50 

1.90 

2.14 

1.84 

2.40 

1.90 

1.94 

1.94 

2.40 

1.90 

1.94 

1.94 

2.30 

1.84 

1.84 

Sept. 

0<;t. 

Nov. 

Dec. 

1.74 

4.84 

3.25 

2.35 

1.94 

4.14 

3.35 

2.46 

1.94 

3.44 

2.85 

2.45 

1.84 

2.84 

2.76 

2.76 

1.84 

3.04 

2.76 

2. 75 

2.04 

2.84 

2.65 

2.66 

2.01 

2.84 

2.85 

(«) 

1.94 

2.74 

2.85 

1.94 

2.44 

2.65 

1.84 

2.64 

2.75 

1.84 

2.84 

2.75 

1.94 

2.84. 

2.65 

1.94 

2.64 

2.85 

* 

4.34 

2.34 

2.75 

8.24 

2.24 

2.86 

2.84 

2.24 

2.86 

2.84 

2.94 

2.66 

2.24 

2.84 

2.66 

1.84 

2.74 

2.66 

2.24 

1.94 

2.86 

2.84 

3.84 

2.95 

2.64 

4.34 

2.96 

2.34 

3.84 

2.85 

2.34 

3.74 

2.85 

2.64 

3.74 

2.85 

3.84 

3.34 

2.65 

2.84 

3.24 

2.76 

2.84 

2.84 

2.76 

2.64 

2.84 

2.55 

2.24 

3. 24 
3.24 

2.36 

a  River  frozen  January  1  to  March  26  and  December  7-31. 

tilting  Utblefor  Zealand  River  near  Twin  Moiintaiyy  N,  11,^  from  Angual  20,  190S,  to 

Dectmher  SI,  1904. 

I 
Gage 


^i^x.  !  "'""""^e. 


Feet. 

Second-feet. 

1.75 

4 

1.8 

5 

1.85 

6 

1.9 

8 

1.95 

10 

2.0 

12 

2.  ()5 

14 

2.1 

16 

2.15 

19 

Gage 
height. 

J'Teet. 

2.2 

2.25 

2.3 

2.35 

2.4 

2.45 

2.5 

2.55 

2.6 

Discharge. 

Gage 
height. 

Di.sclmrge. 

1 
heSfht. 

Discharge. 

Second/vet. 

net. 

Se.nmd/eft. 

Fed. 

Second-ftrt. 

22 

2.7 

82 

1       3.6 

368 

25 

2.8 

109 

3.7 

402 

28     i 

2.9 

139 

3.8 

43() 

31 

3.0 

170 

3.9 

470 

:^ 

3.1 

202 

4.0 

•     504 

40 

3.2 

234 

4.1 

538 

45     1 

3.  3 

266 

4.2 

572 

52     ' 

3.4 

300 

4.3 

606 

61 

3.  5 

334 

riie  above  table  is  applicableonly  for  opeii-chaiiiH'l  condition.^.  It  is])as(Ml  upon  16 
i-bar^e  inea-surements  iiia<le  <luring  VMYA  ami  1904.  It  is  well  deliiio*!  bi'twecn  pijrc 
ghtHl.H8feetand3.60feet.  Tht» table ba>bo<'iH'xt«'n<le<UH'y()n<ltbe.«oliinitH.  Above 
ne  height  3.30  feet  the  rating  curve  is  a  taujrent,  tbe  difference  K'ing  34  i>er  tvnth. 
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[mis 


E)U.imated  monlldy  dUchanje  of  Zealand  River  near  Tirht  Mountain^  N.  H.^forlSOSm 
[Drainage  area,  14  Kqitare  miles.] 


Month. 


190;i. 

Septenil>er 

October 

November 

Decrember  1-28 

1904. 

March  27-81 

April 

May 

J  line , 

July 

Aujfuat 

September 

Octol)er . 

November 

Dei!eml>er  1-6 


I 


Diaehai-ge  in  Kec<>nd-feet. 

Run-off. 

Maximum. 

1 
Minimum.  '     Mean. 

1 

Second-feet    ^^  _ 

22 

8 

10.5 

0.  750 

85 

8 

17.8 

1.27     ' 

28 

16       23. 6 

1.69 

45 

16  1     29.0 

2.07     ' 

170 

35 

75.4 

i 
5.39     ! 

504 

28 

97.9 

6.99 

334 

28 

101 

7.21 

35 

8 

15.0 

1.07     1 

30 

4 

7.35 

.525 

121 

4 

13.0 

.929 

620 

4 

76.4 

5.46     1 

620 

10 

213 

15.  21 

283 

31 

119 

8.50 

95 

31 

58.8 

4.20     1 

1 

LITTLE    RrV'ER   NEAR   TWIN    MOUNTAIN,  N.  H. 

This  station  was  established  Januaiy  21,  1904,  by  F.  E.  Pre 
It  is  located  at  the  rough  wooden  hit/hway  bridge  about  2  miles  s« 
west  of  Twin  Mountain,  N.  H.,  and  about  2  miles  above  the  enti 
of  this  river  into  Annuonoosuc  Kiver.  The  drainage  area  at 
point  is  about  11  square  miles.  This  drainage  basin  is  adjaeei 
that  of  Zealand  Kiver  previously  desrri})ed,  and  practically  all  f 
cover  has  been  removed  from  it.  The  slopes  are  steep  and  the 
no  pondage  or  artificial  storage.  This  station  was  established  in  c 
to  obUiin  comparative  data  as  to  the  time  and  duration  of  freshet* 
few  dischai'ge  measurements  have  been  made  during  1904,  but  it  i 
intended  to  make  any  estimate  of  discharge  for  this  point,  but  m« 
a  record  of  gage  heights. 

A  standard  chain  gage  is  attached  to  the  floor  on  the  downst 
side  of  the  bridge  above  referred  to;  length  of  chain,  12.92  feet 
is  referred  to  Ix^nch  marks  as  follows:  (1)  A  marked  point  oi 
floor  of  the  bridge  near  the  zero  of  the  gage  scale;  elevation, 
feet  above  gage  datum;  (2)  a  cross  on  a  lio wider  on  right  bank,  j 
32  feet  from  end  of  gage  box;  elevation,  0.05  feet  above  gage  ds 
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The  channel  is  straight  for  about  50  feet  above  and  800  feet  below  the 
^station.  The  banks  are  rocky,  low,  and  clean,  and  liable  to  overflow. 
The  bed  of  the  stream  is  of  large  bowlders  and  extremely  rough. 
The  current  is  swift  at  all  stages.  The  gage  is  read  twice  daily  by 
Edward  Lynch. 

Observations  at  this  station  during  1904  have  been  made  imder  the 
direction  of  H.  K.  Barrows,  district  hydrographer. 

J>lsrharge  measurements  of  Little  Rirer  near  Ttiin  Mountain,  N.  H. ,  in  1904. 


Date. 

Hydrographer. 

Area  of            Mean 
section.          velocity. 

Qage 
height. 

DiHcliarge. 

Aujfust  23  « 

September  25  a. 

Oit«)l>erl2&... 

H.  K.  Barrows 

Square  feet,  i   Ft.pertec. 
26              2.04 

5.58 
5.75 

5.30 

Sccinui-Jcfl. 
53 

H.  K.  Barrows  and  T. 
W.  Norcross. 

T.  W.  Norcross 

32 
28 

2.06 
.94 

66 
26 

a  Wading  1  mile  below  gage.  b  Wading. 

Mean  daily  yage  height^  in  feet,  of  Little  River  near^Tmn  Mvurdain,  N,  If.,  for  1904. 


Day. 

Jan. 

Feb. 

,  ! 

4.60 

•> 

4.65 

3              

4.60 

4             1 

4.60 

1 

S                           1 

4  65 

6 

4.60 



6.10 

8 

6.05 

9 

4.80 

10 

4.70 

11 1 

4.60 

12 ; 

4.60 

13 1 

4.60 

14 

4.60 

15 

4  60 

16 

4.60 

17 

4.60 

IS 

4  60 

19 

4.60 

20 

4.60 

•n 

4.65 
4.65 
5.05 
4.85 
4.70 
4.70 
4.70 
4.70 
4.65 
4.60 
4.60 

4.60 

22 

6.20 

23 

5.00 

24.. 

4  65 

25. .         

4.60 

•Jfi 

4.60 

27 

4.70 

28 

4  70 

29 

4.70 

30 

31 

,70   I 


4.70 
4.60 
5.00 
5.85 
5.05 
4.70 
4.65 
7.20 
5.00 
4.95 
4.80 
4.80 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.70 
4.60 
4.60 
4.65 
6.85 
5.60 
5.70 
6.45 
5.40 
5.25 
5.15 
5.20 
5.10 


Apr. 


4.90 
4.90 
4.90 
4.95 
5.05 
5.05 
5.45 
5.66 
6.15 
6.20 
5.80 
5.50 
5.45 
5.40 
5.a5 
5.30 
5.35 
5.15 
5.00 
5.40 
5.15 
5.40 
5.15 
5.a5 
5.95 
5.75 
5.55 
5.6.'> 
6.00 
6.10 


May.  I  June. 


6.15 
6.70 
5.85 
6.00 
6.10 
6.10 
6.06 
6.00 
6.00 
5.85 
6.20 
5.90 
5.85 
5.85 
5.95 
6.50 
6.25 
6.05 
6.20 
6.15 
5.90 
5.80 
5.70 
5.65 
5.60 
5.60 
5.55 
5. 45 
5. 30 
5.25 
5.20 


5.20 
5.10 
5.06 
5.10 
5.00 
5.10 
5.00 
5.00 
5.00 
5.00 
5.00 
4.90 
4.90 
4.95 
5.00 
5.00 
5.00 
4.95 
4.90 
4.90 
4.90 
6.05 
5.00 
5.00 
4.90 
4.90 
4.90 
4.90 
4.90 
4.90 


July.     Aug. 


4.90 
5.10 
5.35 
5.00 
5.00 
6.00  ' 
4.95  I 
4^90 
4.90 
4.90 
4.90 
4.90 
5.25 
5.05 
5.00  ' 
5.00 
4.90 
4.90  ! 
4.90  ' 
4.90  ; 
4.80  I 
4.80  ' 
4.80  I 
4.80  ' 
4.90  I 
4.90  I 
5. 10  ! 
5. 10  I 

5.45 

I 
5. 15 

5.00  I 


5.20 
5.05 
6.15 
5.10 
5.10 
5.10 
5.00 
5.00 
5.00 
5.00 
5.10 
5,15 
5.10 
5.00 
5.20 
5.10 
5.10 
5.10 
5.00 
5.90 
5.85 
5.55 
5.75 
5.a5 
5.30 
5. 25 
5. 15 
5.10 
5.10 
5. 05 
5.00 


Sept. 


5.00 
5.00 
5.10 
5.30 
5.15 
5.10 
5.10 
5.10 
5.10 
5.00 
5.00 
5.00 
5.00 
5.00 
6.60 
5.86 
5.50 
5.35 
5.75 
5.40 
5.95 
5. 55 
5. 45 
5.')0 
5.75 
5. 55 
5.45 
5.40 
5. 45 
6.05 


Oct. 


6.06 
5.75 
5.65 
5. 55 
5.45 
5. 55 
5.15 
5.4a 
5.35 
5.30 
5.30 
6.30 
6.30 
5.30 
5.20 
5. 20 
5.20 
5.20 
5.20 
5. 20 
6.20 
6.10 
5.90 
5.55 
5.50 
5.65 
5. 55 
5.35 
5.30 
5.25 
5.20 


Nov. 


6.20 
5.20 
5.20 
5.20 
5.20 
6.15 
5.10 
5. 10 
5.10 
«5.25 
5. 25 
5.20 
5.10 
5. 10 
5,10 
5.10 
5.10 
5.40 
5.46 
5.15 
6.26 
6.10 
6.10 
5.10 
5.10 
5.10 
5.20 
6.10 
5.40 
6.10 


Dec. 


5.10 
5.10 
6.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 
5.10 


a  After  November  10  gage  heiglit.**  probably  ufTecteil  by  anchor  Ice. 
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WHITE   RIVER  AT  SHARON,  VT. 

This  sttition  was  established  June  30,  1903,  by  H.  K.  Barrows.   It 
is  located  at  the  steel  highway  bridge  near  the  railway  station  at 
Sliaron.      The  drainage  area  at  this  point  is  680  square  miles.    A 
standard  chain  gage  is  attached  to  the  upstream  truss  of  the  bridge; 
length  of  chain,  27.58  feet.     It  is  referred  to  bench  marks  as  follows; 
(1)  Marked  point  on  post  near  gage;  elevation,  29.96  feet;  (2)  on  south 
side  of  east  abutment;  elevation,  24.69  feet.     Elevations  are  above 
datum  of  gage.     This  station  is  located  above  and  within  the  back- 
water from  a  crib  dam,  which  is  not  used  for  power  purposes,  all 
water,  except  leakage,  passing  over  the  crest  of  the  dam.     The  chan- 
nel is  straight  for  500  feet  above  and  500  feet  below  the  station.    It  is 
a!)out  170  feet  wjde  at  ordinary  stages.     The  current  is  sluggish  at 
low  water.     Measurements  at  low  stages  are  made  by  wading  at  a  point 
about  one-half  mile  above  the  bridge,  where  the  bed  is  of  gravel  and 
the  current  swift.     The  gage  is  read  twice  daily  by  J.  M.  O'Connor, 
of  Sharon. 

The  observations  at  this  station  during  1904  have  been  made  imder 
the  direction  of  H.  K.  Barrows,  district  hydrographer. 

Dinchartje  measurements  of  White  Rit^er  at  Sharon^  Vt,y  in  190S  and  1904* 


Dalo. 


Hy(lrt)grttpl»er. 


1908.  ; 

June  .SO II.  K.  Barrows 

August  1  " I do 

St*j)t('inlH»r  10 '/.I do 


UH)4. 

A  j)rll  7 \  N.  C.  Grover  . . . 

May  \\ '  S.  K.Clapp  .... 

^lay  1^7 ! do 

July  7" do 

July  7" ' do 

July  27  " do 

Sei)ttMid)er  26  . .'  T.  W.  Nortross  . 


Area  of 
section. 

Mean 
velocity. 

heSSt. 

Square  Jeet. 

Fl.peT9ec. 

FM. 

1,580 

0.28 

5.03 

170 

2.32 

4.87 

140 

1.93 

4.79 

1,840 

1.69 

6.63 

1,820 

1.54 

6.49 

1,710 

.69 

5.58 

02 

2.  37 

4.51 

52 

2.46 

4.49 

86 

3.67 

4.70 

1,690 

.75 

5.59 

DiBcbaige. 


Seccnd^feel, 
440 
595 
270 

3,110 

2,810 

1,180 

147 

128 

316 

1,260 


u  By  wading. 
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Hean  daily  gage  height^  in  feet,  of  White  River  at  Sharon^  Vt.,  for  1904* 


Dmj. 


Mar. 


8.05 
6.80 
6.35 
6.25 
6.30 


Apr. 


6.20 
6.15 


6.80 
6.80 
7.70 
7.60 
7.20 
6.85 
6.70 
6.30 
6.10 
6.10 
5.90 
6.00 
6.05 
6.00 
5.90 
6.00 
6.00 
6.10 
6.70 
6.75 
6.40 
7.30 
8.10 
7.85 


May. 

June. 
6.20 

July. 

AUK. 

Sept. 
4.50 

7.20 

4.76 

4.50 

6.80 

5.20 

4.80 

4.50 

4.40 

6.50 

6.16 

4.80 

4.60 

4.40 

6.40 

6.10 

4.70 

4.60 

4.46 

6.20 

5.15 

4.70 

4.65 

4.70 

6.00 

6.20 

4.60 

4.65 

4.80 

5.80 

5.10 

4.55 

4.70 

4.90 

6.70 

5.10 

4.60 

4.70 

4.96 

6.66 

6.06 

4.50 

(«) 

4.95 

5.80 

6.00 

4.60 

4.90 

5.80 

6.00 

4.60 

4.80 

5.66 

4.90 

4.60 

4.80 

5.70 

4.90 

4.70 

4.70 

6.65 

4.90 

4.70 

4.70 

5.70 

4.80 

4.70 

4.60 

5.85 

4.80 

4.60 

5.90 

5.60 

4.75 

4.60 

5.90 

6.70 

4.70 

4.50 

5.85 

6.30 

4.80 

4.60 

4.50 

5.75 

6.20 

4.80 

4.40 

4.60 

5.65 

6.05 

4.75 

4.35 

4.70 

6.66 

6.05 

4.75 

4.80 

4.80 

5.45 

5.75 

4.55 

4.45 

4.80 

5.35 

5.76 

4.40 

4.50 

4.80 

6.25 

5.75 

4.50 

4.60 

4.70 

6.16 

5.70 

4.50 

4.70 

4.70 

5.40 

5.60 

4.40 

4.70 

4.60 

5.60 

5.45 

4.45 

4.70 

4.  GO 

5.60 

5.40 

4.56 

4.60 

4.60 

5.65 

5.30 

4.60 

4.60 

4.  GO 

5.80 

5.30 

4.50 

4.50 

Oct. 

Nov. 

Dec 

5.90 

6.16 

6.90 

6.06 

5.95 

5.90 

5.85 

6.76 

6.75 

6.66 

6.65 

6.76 

6.55 

5.86 

6.46 

6.90 

6:35 

6.85 

6.25 

6.76 

5.15 

6.66 

5.06 

6.65 

4.95 

C) 

4.85 

4.80 

4.85 

4.95 

5.05 

5.15 

6  ?fi 

5.50 

6.80 

6.as 

6.76 
6.80 
6.70 
6.65 
6.56 
6.46 
6.36 
6.26 


'No  gage  heights  taken  from  August  9-18,  Inclusive,  on  account  of  repairs  to  dam. 
•Frozen  over  November  13.    No  records  during  frozen  season. 

ihle  for  White  River  at  Sharon,  Vi.,from  July  i,  1903,  to  December  SI,  1904. 


Discharge. 

Gage 
height. 

Secondrjed. 

Feel. 

140 

4.9 

169 

4.a5 

199 

5.0 

230 

5.1 

263 

5.2 

298 

5.3 

335 

5.4 

375 

5.5 

Dl^hanco.   j   ,«X; 


Discharge. 


Second-feet. 

Feet. 

418 

5.6 

464 

5.7 

513 

5.8 

619 

5.9 

732 

6.0 

849 

6.1 

970 

6.2 

1,095     1 

6.3 

Second-fret. 
1,228 
1,370 
1,525 
1,695 
1,875 
2,060 
2,250 
2, 445 


Gage 
height. 

J'^et. 
6.4 
6.5 

6.6 
6.7 
6.8 
6.9 
7.0 


Discharge. 


Second-feet. 
2,645 
2,850 

3,a55 
3,265 
3,475 
3,685 
3,900 


I 


X)ve  table  is  applicable  only  for  ojx^n-channel  ('ondition.s.  It  is  })a.sed  upon  10 
e  measurementB  made  dnrinj^  1903  and  1W4.  It  i.s  wi'll  define<l  Initween  j?ape 
4.50  feet  and  6.70  feet.  The  table  ban  l)een  extended  iK'vond  thene  limitn. 
.50  and  above  7.0  the  discharge  can  only  be  considered  au  av>\)TO'x.\\i\«A.VA\. 
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I^yAimated  moidhhj  discharrfe  of  While  River  at  Sfmron,  Vi.^foT  1903  and  1901 
[Drainage  area,  680  wiuare  miles.] 


Month. 


1903. 

July 

August 

September 

()ctx:)l)or 

November  1-21  . . 

1904. 

March  27-31 

April  1-2;  7-30... 

May 

June 

July 

August « 

September 

OctoV)er 

Novemlxjr  1-12  .. 


Discharge  in  second-feel. 


Maximum. 


1,695 

1,967 

513 

921 

641 

6,270 

6,385 

4,335 

732 

335 

335 

1,695 

3,475 

2,155 


Minimum. 


2as 

298 
230 
250 
320 

2,348 

1,695 

849 

88 

50 

140 

88 

1,160 


Mean. 


483 
510 
314 
471 
416 

3,417 

3,105 

1,725 

395 

200 

217 

758 

1,540 

1,569 


Run-off. 


Second-feet 
Tsq 
mil 


per  sutiare 
mile. 


.612 


Depth  io 
inobe?^ 


'« August  9-18  interpolated. 
ASIIUELOT    RIVER   AT   WINCHESTER,  N.  H. 

This  Station  was  established  July  10,  1903,  by  H.  K.  Barrows.    IT^ 
is  located  at  the  steel  highway  bridge  in  the  village  of  Winchester' - 
The  drainage  area  at  this  point  is  385  square  miles.     A  standard  chair  ^ 
gage  is  attached  to  the  })ottoni  chord  of  the  upstream  truss;  length  o^ 
chain,  !^r).24  feet.     It  is  referred  to  bench  marks  as  follows:  (I)  EasCT 
end  of  left   abutment;   elevation,   ^0.79   feet.     (2)  Top  of    watering' 
trough   in  the  village  square;  elevation,  25.18  feet.      Elevations  are 
above  datum  of  gJig(*.     The  channel  is  straight  for  300  feet  above  and 
500  feet  below  the  stiition,  and  is  about  70  feet  wide  at  ordinary  stages, 
broken  by  one  pier.     The  (current  is  sluggish  at  low  stagers  of  the 
river,  the  lowest  observed  mean  velocity  having  been  0.39  foot  i)cr 
second  at  gage  height  4.02. 

The  ol)servations  at  this  station  during  1904  have  been  made  under 
the  direction  of  II.  K.  Barrows,  district  hydrographer. 
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DUcharge  meamrernerUs  of  Ashuelot  River  ot  Winchealery  X.  H.,  in  1904. 


te. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

.    N.  C. 
1      Cla] 

J  S.  K. 

d 

d 

d 

d 

d 

Grover  and  S. 

r)D...-    

K. 

Square  Jeet. 

734 
490 
425 
294 
297 
270 
297 

Ft.  jter  sec. 

2.36 
1.65 
1.21 
.62 
.66 
.45 
.44 

Feet. 

8.57 
5.98 
5.32 
4.00 
4.05 
3.62 
4.05 

Second-feet. 
1,720 

Clapp- 

3   ....  - 

810 

515 

D 

181 

[)  . 

196 

3 

121 

11 

Q 

131 

at 

Win 

n  daily 

gage  height^  in  feet y  of  /. 

%hue\ 

fA,  Rix^ 

Chester, 

N.  H.,f(yr  1904, 

Day. 



Apr. 

M.y.  , 

June.  1  July. 

1 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

7.9 
9.8 

10.1 
9.0 
8.2 
8.0 
8.4 
9.4 
9.9 

11.8 

11.8  . 
9.8 

8.4 
7.4 
7.0 
6.6 
6.2 
5.6 
5.7 
6.2 

6.8  1 
7.2  1 
6.7 
6.0 

5.6  1 

5.7  1 

6.0  1 

5.7  i 

5.9  ' 
6.9 
7.2 
6.5 
6.2 
5.S  i 
5.5  1 

5.8  1 
5.7  1 
5.4  1 

5.1  1 

5.2 
4.9 
4.9 
4.9 
4.6 
4.6 
6.0 
5.3 
5.3 
5.0 
4.8 
4.6 
4.5 
4.6 
4.3 
4.3 

6.0 
5.6 
5.2 
4.7 
4.6 
4.4 
4.3 
4.3 
4.4 
4.2 
4.4 
4.2 
3.8 
3.7 
3.6 

3.4  !        8.7 
3.8          3.6 

3.8  3.6 
3.6          3.5 

3.9  3.4 
8.8          3.4 
3.6  !        3.6 

3.4  !        3.6 

3.5  .        3.6 
3.5]        3.6 

4.1  4.1 

4.2  R.9 

6.0 
4.9 
4.8 
4.4 
4.4 
4.4 
4.4 
4.5 
4.5 
4.2 
4.2 
4.2 

4.2 
4.2 
4.2 
4.2 
4.2 

4.0 

4.2 

4.0 

4.2    

4.2    

4.0 1 

4.1  |.  . 

4.0    



12.5 

3.9    

10.7 
9.4 

8.6 
7.8 
7.4 

4  n 

4.2 
3.9 
3.6 
3.8 
3.K 
3.8 
3.7 
3.8 
4.4 
5.0 
4.8 
4.2 
4.0 
3.9 
3.9 
3.9 
3.6 
3.8 
3  7 

4.1 
4.1 
5.6 
7.1 
5.4 
4.8 
4.2 
4.4 
4.5 
4.4 
4.5 
4.5 
4.5 
4.1 
4.2 
4,2 
4.2 
4.6 

i.  1           4. 1  1 

*"     " 

4.4          4.1    

4.4          4  1  1 

.^6  1 

4.2 
4.1 
4.0 
4.2 

4.8 

7.2 
7.7 

X,l'        ..4I 

4.2  1. 

4.2 
4.2 
3.7 

3.4  j 
3.6 
3.6  1 



4  3 

7.6 
7.3 

7.0 
7.0 
6.9 
6.5 
6.6 
6.9 
6.9 
8.5 
11.2 
12.5 

A  9 

4.2          4.0    . 

4.1'    3.5 1 

4. 1  3. 6 

4. 2  3. 5 
4. 6           3. 4 

4  1           4  1 

5  0'        42 

5  4  1        4  3 

5  4           4  4 

4.2           3.4 

4.1]        3.4 
4.0  1        3.7 
3. 9           3. 4 
3. 9           3.  5 
4.2           3. 5 
3. 4 

4  8          4  5 

4  6  1        4  4 

4  6  {        44' 

4  5           4  2 

4  ''  '         4  '* 

4  2'         •«  f> 

4.4 

NoTK. — Gttge  not  read  during  frozen  .season. 
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DEERFIELD   RIVER  AT   DEERFIELD,  MASS. 

Deerfiefd  River  is  one  of  the  largest  tributaries  of  Connecticut 
River,  having  a  total  drainage  area  of  667  square  miles.  It  rises  in 
southern  Vermont,  and  joins  Connecticut  River  about  1  mile  southeast 
of  Greenfield.  It  is  important  as  a  water-power  stream,  but  is  not  well 
.supplied  with  storage  reservoirs,  consequently  subject  to  considerable 
fluctuations  of  flow. 

A  gaging  station  was  established  March  29,  1904,  by  N.  C.  Grover, 
at  the  suspension  highway  bridge,  about  one-fourth  mile  from  West 
Deerfield  railway  station,  and  about  6  or  7  miles  above  the  mouth  oi 
the  river.  The  di-ainage  area  at  this  point  is  550  square  miles.  Aboul 
2  miles  below  the  station  is  an  old  dam,  partially  destroyed,  and  back 
water  from  Connecticut  River  reaches  the  site  of  this  old  dam.  t 
standard  chain  gage  is  attached  to  the  downstream  side  of  the  bridge 
length  of  chain,  32.21  feet.  The  gage  is  referred  to  bench  marks  a 
follows:  (1)  Point  on  bottom  chord  of  bridge,  near  the  zero  of  gag 
scale;  elevation,  31.49  feet.  (2)  On  top  of  downstream  foundation  o 
bridge  pier  on  the  right  bank;  elevation,  28.92  feet.  (3)  Copper  bol 
set  in  ledge  on  left  bank,  20  feet  upstream  from  abutment;  elevatioii 
21.01  feet.     All  elevations  are  referred  to  gage  datum. 

Discharge  measurements  are  made  from  the  downstream  side  of  th 
bridge  to  which  the  gage  is  attached,  the  initial  point  for  sounding 
being  the  left  end  of  the  top  chord  of  the  stiffening  truss  at  the  dowi 
stream  side.  The  channel  is  straight  for  about  600  feet  above  an 
1,000  feet  below  the  station.  The  banks  are  high,  rocky,  and  cleai 
and  not  liable  to  overflow.  The  bed  is  clean  and  permanent,  the  le 
half  being  of  gravel  and  the  right  half  of  sand.  There  is  but  or 
channel  at  all  stages.  The  current  is  medium,  becoming  sluggish  \ 
low  water,  when  measurements  are  made  by  wading  at  a  point  aboi 
one-half  mile  downstream.  The  gage  is  read  twice  daily  by  Mr 
Carrie  I.  Welhuan. 

Observations  at  this  station  during  1904  have  been  made  under  tl 
direction  of  H.  K.  Barrows,  district  hydrographer. 


XURROWH 
ASl>  HOYT. 
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DiMcharge  mewniremerUs  of  Deerfield  Rher  at  Deerfield^  Masa.,  in  1904. 


L-T., 


Date. 


March  30.... 

April  11 ' 

April  25 

>Uyl8 

Junel 

Jime20« 

July  28  « 

Augugtl7« 

September  17.. 

October  27 

November  30  a  ft 


Uydn^rapher. 


N.  C.  Grover  ... 

S.  K,,Clapp 

do 

do , 

do 

do 

do 

do 

T.  W.  Norcross 

do 

do 


Area  of 
Heetion.. 


Sfjuare/eet. 

2,180 

2,500 

2,480 

2,270 

1,920 

449 

259 

168 

2,015 

2,010 

288 


Mean 
velocity. 


/Y.  per  gee. 

.   1.10 

2.32 

2.02 

1.50 

.31 

1.89 

1.98 

1.64 

.63 

.49 

1.84 


Gage 
height. 

Discharge. 

Feel. 

Stcond-feet. 

3.61 

2,390 

4.68 

5,810 

4.58 

5,010 

3.75 

3, 420 

2.81 

590 

2.70 

850 

2.60 

513 

2.45 

275 

3.21 

1,260 

2.90 

981 

2.60 

531 

a  Bv  wading  at  different  sections. 

b River  frozen  at  gage  0.1  foot  thick.    Gage  height  is  to  bottom  of  ice. 

Mean  daily  gage  height,  in  feet,  of  Deerfield  River  at  Deerfield,  Mam.,  for  1904. 


Day. 


•  1., 
2., 
8., 
4.. 
5.. 
6., 
7.. 
8.. 
9.. 

10.. 

11.. 

12., 

13.. 

14.. 

15.. 

16.. 

17.. 

18.. 

19.. 

20.. 

21.. 

22.. 

a.. 

21.. 
25.. 
26.. 
27.. 
2?.. 
29.. 
30... 
81... 


Mar.       Apr.       May.      June.      July.   I   Aug.       Sept.        Oct.       Nov.    I    Detr. 


3.85 
3.65 
3.65 


4.05 
5.10 
4.15 
3.70 
8.70 
4.00 
4.20 
4.90 
5.45 
5.20 
4.70 
4.20 
8.90 
8.56 
3.40 
3.50 
3.25 
3.40 
3.70 
3.30 
3.25 
3.25 
3.50 
3.65 
4.40 
4.40 
4.50 
5.S5 
5.95 
4.90 


4.60 
4.40 
4.00 
3.90 
3.75 
3.50 
3.45 
3.35 
8.10 
3.40 
3.50 
3.30 
3.20 
3.15 
3.00 
3.90 
4.00 
3.90 
4.65 
4.50 
3.70 
3.50 
3.30 
3.20 
3.15 
3.20 
3.20 
3.00 
2.90 
2.70 
2.85 


2.80 

2.70 

2.75 

2.85 

2.90 

2.80 

3.05 

3.50 

6.05 

4.05 

3.50 

3.05 

2.90 

2.90 

2.80 

2.80 

2.70 

2.70 

2.70 

2.65 

2.  GO 

2.55 

2.55 

2.60 

2.60 

2.80  ; 

2.5.')  I 

2.50 

2.35 

2.60  \ 


2.70 

2.90 

2.65 

2.65 

2.60 

2.55 

2.55 

2.60 

2.55 

2.50 

2.50 

2.50 

2.50 

2.50 

2.15 

2.45 

2.45 

2.55 

2.50 

2.55 

2.40 

2.40 

2.40 

2.40 

2.45  ' 

2.55  i 

2.60 

2.00 

I 

2.50 : 

2.40  j 
2.40  ! 


2.40 
2.40 
2.45 
2.50 
2.40 
2.40 
2.35 
2.30 
2.40 
2.50 
2.80 
2.60 
2.55 
2.50 
2.60 
2.50 
2.40 
2.50 
2.50 
2.65 
3.95 
3.00 
2.65 
2.  f^ 
2.50 
2.50 
2.  45 
2. 40 
2.40 
2.30 
2.30 


2.30 
2.20 
2.40 
2.40 
2.40 
2.40 
2.30 
2.30 
2.40 
2.50 
2.60 
2.45 
2.35 
2.30 
5.60 
3.65 
3.10 
2.95 
2.a5 
2.65 
2.50 
2. 45 
2.45 
2. 55 
2. 60 
2.  a) 
2. 60 
2.60 
2.80 
4.30 


3.35 
2.95 
2.75 
2.70 
2.60 
2.60 
2.55 
2.50 
2.50 
2.45 
2.80 
2.80 
2.75 
2.85 
2.80 
2.70 
2.65 
2.60 
2.55 
2.50 
4.20 
4.80 
3.65 
3.00 
2.80 
2.  HO 
2.  SO 
2.70 
2.70 
2. 60 
2.  50 


2.60 
2.65 
2.50 
2.50 
2.50 
2.40 
2.50 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.40 
2.45 
2.40 
2.30 
2.30 
2.40 
2. 45 
2.60 
2.80 
2.70 
2.60 
2.50 
2. 40 
2.30 
2.  :vi 
2.40 
"  2.  ;w 


a  River  entirely  frozeu  on  November  30. 
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WARE    RITER  NEAR   WARE,  MASS. 

Ware  River  is  foniied  in  the  town  of  Barre  by  the  junction  of 
.sevenil  small  streams.  The  surrounding  country  is  hilly  and  largely 
**leared.  The  total  drainage  area  is  about  223  square  miles,  and  is  a 
tributary  to  Chicopee  River,  which  drains  a  large  section  of  cen- 
tral Massachusetts,  and  is  the  largest  tributary  of  the  Connecticut  in 
respect  to  drainage  area,  its  Imsin  containing  730  square  miles.  It  is 
formed  at  Three  Rivers  b}-  the  union  in  that  vicinity  of  the  Ware, 
Swift,  and  Qual>og  rivers;  thence  runs  westerly  about  15  miles,  join- 
ing the  Connecticut  at  Chicopee.  Chicopee  River  and  its  tributaries 
are  (juite  important  water-power  streams,  and  expensive  developments 
have  been  made  upon  them. 

A  gaging  station  was  established  on  September  15,  1904,  by  H.  K. 
l^rrows,  at  the  steel  highway  bridge — span  of  about  85  feet — about  2 
miles  al)Ove  the  village  of  Ware.     The  drainage  area  at  this  point  is 
102  square  miles.    A  standard  chain  gage  is  fastened  to  the  floor  timlwrs 
of  the  bridge  on  the  upstream  side  toward  the  right  bank;  length  of 
chain,  14.10  feet.     It  is  referred  to  bench  marks  as  follows:  (1)  On 
post  of  bridge  miling  at  east  end  of  gage;  elevation,  17.01  feet.    (2) 
On  west  abutment  on  downstream  side  about  18  inches  from  the  corner 
near  the  truss;  elevation,  11.48  feet.     (3)  Southeast  corner  of  abut- 
ment of  railroad  culvert,  about  250  f^et  north  of  the  Boston  and  Maine 
Railroad  crossing,  west  of  gage;  elevation,  18.63  feet.     All  bench 
marks  are  referred  to  gage  datum. 

Discharge  measurements  are  made  usually  from  the  upstream  side 
of  the  bridge  to  which  the  gage  is  attached.  The  initial  point  for 
soundings  is  left  abutment  at  the  top;  the  channel  is  curved  for  some 
little  distance  above  the  bridge  and  straight  below  the  bridge.  The 
b(»d  of  the  stream  is  rocky  with  some  gravel.  The  banks  are  medium 
in  height  and  ovei-flow  at  ver}'  high  water,  when  there  will  be  two  or 
more  channels.  The  current  is  swift  at  high  stages  and  well  sustained 
at  low  stages.  The  gage  is  read  twice  daily  by  M.  N.  Richards,  a 
fanner.  The  expense  of  a  gage  reader  at  this  point  is  borne  equally 
by  the  Otis  Conipan>'  and  the  George  II.  Gilbert  Manufacturing  Com- 
pany, both  of  Ware. 

Observations  at  this  station  during  1904  have  been  made  under  the 
direction  of  II.  K.  Barrows,  district  hydrographer. 
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DiMcharge  meamtremejits  of  Ware  Rifur  near  U'ar^,  Mans.y  in  1904. 
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i'. 


4 


Date. 


September  15 . . 
September  20 . . 

Octobers 

October  19 

October  29 

November  14  . . 


Hydrographer. 


H.  K.  Barrows. 
T.  W.  Norcross 

do 

do 

do 

do 


Area  of 
section. 


Square  fret. 
250 
106 
95 
106 
113 


Mean 
vehxfity. 

Gape 
height. 

Fed. 

FL  per  see. 

3.45 

4.44 

1.59 

2.59 

1.75 

2.63 

1.93 

2.70 

1.71 

2.80 

1.49 

2.46 

Discharge. 


Secoml-fed. 
863 
169 
166 
205 
193 
133 


}fean  daily  gage  height,  in  feet,  of  Ware  River  near  Ware,  Miu^s.,  for  1904. 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct. 

Nov. 

2.70 
2.  ^ 
2.30 
2.00 
2.90 
2.80 
2. 75 
2.50 
2.70 
2.40 
2.50 
3.20 
2.90 
2.70 

Deo. 

1 

2.76 
2.50 
2.90 
2.85 
2.70 
2.70 
2.60 
2.30 
2.15 
2.55 
2.80 
2.60 
2.65 
2.80 
2.60 
2.40 

2.40 
2.75 
2.60 
2.65 
2.60 
2. 15 
2.60 
2.70 
2.75 
2.75 
2.65 
2.10 
2. 15 
2.66 
2.60 
2.70 

2.60 
2.60 
2.60 
2.10 
2.75 
2.70 
2.70 
2.50 
2.45 

:::::::: 






17 

3.50 
2.75 
2.80 
2.65 
2.  (10 
2.86 
2.70 
2.60 
2.30 
2.55 
2.90 
2.50 
2.40 
2.80 

2.40 
2.35 
2.70 
2.50 
2.80 
2.90 
2.70 
3.00 
2.75 
2.90 
2.80 
2.70 
2.50 
2.40 
2. 45 

0 

18 

3 

19 

4 

20 

5 

21 

6-.    . 

22 

; 

23 

s... 

24              ..       .   . 

9 

25          

10 

26 

11.... 

27 

12 

28 

13 

29 

30 

H 

16 

4.35 
4  40 

31 

16 

a  River  frozen  over  December  10-31. 
WARE    RIVER  AT   GILBERTVILLE,    MASS. 

Records  of  flow  of  Ware  River  have  been  kept  at  the  lower  mill 
through  the  courtesy  and  assistance  of  the  George  H.  Gilbert  Manu- 
facturing Company,  at  Gilbertville,  since  September  22,  IDO-i.  The 
drainage  area  at  this  point  is  160  s(|uare  miles.  The  lower  dam  is 
101.5  feet  long  with  a  fairly  even  crest.  The  greater  part  of  the  time, 
however,  all  of  the  water  at  this  point  is  used  through  the  wheels,  and 
the  record  is  kept  largely  b}'^  means  of  the  record  of  wheel  openings. 
These  wheels  have  been  rated  at  Holyoke,  and,  in  addition  to  this, 
current-meter  gagings  are  made  from  time  to  time  as  a  check  on  the 
flow.  The  average  head  on  wheels  is  about  19.5  feet.  Records  of  flow 
at  this  point  during  1904  are  withheld,  awaiting  continuation  of  daUi. 

Observations  at  this  station  during  1904  have  been  made  under  the 
direction  of  H.  K.  Barrows,  district  hydrographcr. 
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QUABOO    RIVER  AT  WEST  WARREN,  B£A8S. 

Quabog  River  is  some  25  miles  in  length  with  a  drainage  area  of 
213  sciuarc  miles.    It  is  an  especially  valuable  stream  as  regards  water 
power,  on  account  of  its  well  sustained  flow  and  absence  of  effect  from  ,| 
freshets.     There  is  still  a  large  amount  of  power  below  West  Warren 
which  is  not  developed. 

A  station  for  securing  a  record  of  flow  of  Quabog  River  has  been 
maintained  by  the  United  States  Geological  Survey  at  West  Warren 
at  the  dam  of  J.  T.  F.  MacDonnell,  of  Holyoke,  since  October  22, 
1904.  The  drainage  area  at  this  point  is  144  square  miles.  The  dam 
is  timber  crib,  102.7  feet  long  between  vertical  abutments,  and  affords 
a  fall  of  about  13  feet.  This  dam  is  leased  by  the  Composite  Leather 
Company,  but  no  power  is  used  at  the  present  time;  so  that  the  whole 
flow  is  over  the  dam. 

A  plain  staff  gage  is  placed  near  the  canal  head-gates  at  the  dam,  on 
the  left  side.  Elevation  50  of  this  gage  corresponds  to  the  level  of 
the  crest  of  the  dam.  This  gage  is  read  once  a  day  by  Amory  Cress- 
man.  Records  of  flow  at  this  point  during  1904  have  been  withheld, 
awaiting  contirmation  of  data. 

Observations  at  this  station  during  1904  have  been  made  under  the 
direction  of  H.  K.  Barrows,  district  hydrographer. 

SWIbT   RIVER   AT   WEST   WARE,  MASS. 

Swift  River  is  some  30  miles  long  and  drains  a  total  area  of  218 
sciutire  miles.  Tt  drains  a  hilly  country  very  similar  to  that  of  Ware 
River,  ))ut  perhaps  more  thickly  wooded.  There  is  enough  storage 
on  this  river  to  make  the  flow  well  sustained  during  the  dry  period. 

Records  of  How  of  Swift  River  have  been  kept  at  the  mill  of  the 
West  Ware  Pnpcr  Company,  through  the  couitesy  of  Mr.  Dwight 
Holland,  manager,  since  October  21,  1904.  The  drainage  area  at  this 
point  is  18S  sijuare  miles.  The  dam  at  West  Ware  is  timber  crib;  ha^ 
a  total  length  of  150  feet  between  vertical  abutments,  with  a  fairly 
good  crest.  A  considerable  portion  of  the  time  all  of  the  water  is  used 
at  this  j)oint  through  the  wheels,  and  record  is  kept  largely  by  means 
of  them.  One  of  the  wheels  has  been  rated  at  Ilolyoke,  and  additional 
current-meter  measurements  are  made  to  serve  as  a  check  on  the  com- 
putations. Th(?  average  head  on  the  wheels  is  alK)ut  11  feet.  Records 
of  flow  at  this  point  during  1904  are  withheld  awaiting  confirmation  of 
datii. 

Observations  at  this  station  during  1904  have  been  made  under  the 
direction  of  H.  K,  Barrows,  district  h3'drographer. 
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A5D  HOTT. 


WE8TF1ELD  BIYER  AT  RUSSELL,    MASS. 

The  main  branch  of  Westfield  River  rises  in  the  northeasterly  part 
of  Berkshire  County,  entering  Connecticut  River  at  Springfield,  with 
I  total  length  of  about  65  miles.  Its  principal  tributaries  are  the 
West  Branch  and  Middle  Branch,  respectively;  length  of  the  West 
Branch  from  the  mouth  being  22  miles  and  that  of  the  Middle  Branch 
.4  miles.  The  country  in  this  drainage  basin  is  very  hilly  and  even 
mountainous  at  its  headwaters.  Slopes  are  steep  and  rocky.  There 
is  little  storage,  consequently  rapid  fluctuations  in  the  flow. 

This  station  was  established  April  1,  1904,  by  N.  C.  Grover.  It  is 
located  at  the  steel  highway  bridge  of  two  spans,  which  are  about  250 
feet  long,  near  the  railway  station  at  Russell,  Mass.  The  drainage  area 
it  thiii  point  is  331  square  miles.  A  standard  chain  gage  is  attached  to 
:he  upstream  side  of  the  bridge  near  the  center  of  the  left  span;  length 
)f  chain,  23.98  feet.  The  gage  is  referred  to  bench  marks  as  follows: 
1)  Top  of  plank  floor  near  the  zero  of  gage  scale;  elevation,  22.89 
'eet  (2)  Upstream  inner  corner  of  left  abutment  near  post;  elevation, 
J2.31  feet.  (3)  Upstream  inner  corner  of  right  abutment  near  post; 
'levation,  24.76  feet.     All  elevations  are  referred  to  gage  datum. 

Discharge  measurements  are  made  from  the  bridge  to  which  the 
fage  is  attached.  The  initial  ix)int  for  soundings  is  the  face  of  left 
l)utnient,  downstream  side  at  the  top.  The  channel  is  straight  for 
,000  feet  above  and  below  the  station.  The  bed  of  the  stream  is  of 
ravel  and  small  bowlders,  very  rough  but  permanent.  Both  banks 
re  high,  rocky,  and  clean,  and  not  subject  to  ovei*flow.  There  are 
vo  channels  at  all  stages;  current  is  swift  at  all  times.  The  gage  is 
5ad  twice  daily  by  B.  A.  Silliman,  station  agent  at  Russell. 

Observations  at  this  station  during  1J)04  have  been  made  under  the 
irection  of  H.  K.  Barrows,  district  hydrographer. 

iKR  124—06 10 
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Dischartje  measurfmnitit  of  Westjidd  Hirer  at  Rwisell^  -V«/w<.,  iti  1904. 


[NO.  124. 


Date. 


Hydrographer. 


Area  of 
section. 


April  2 '  N.  C.  Grover  ami  S.  K.  ' 

Clapp. 

April  27 8.  K.  Clapp 

June  3 do 

June  22 1 do 

July  29«.. 1 do 


July  30 

August  18 

September  16 . . 

October  4 

October  26 

November  29  ^ . 


.do 
.do 


H.  K.  Barrows  andT.  W. 
NorcrosH. 

T.  W.  NorcTOHs 

do 

do 


Square  feet. 
700 

323 
210 
165 
130 
132 
134 
348 

167 
226 
161 


ve^i^y.       ^.^L\^^^^^- 


Ft.  per  «cc. 
7.13 

4.13 
2.53 
2.14 
2.88 
1.59 
1.67 
2,96 

1.49 
2.39 
1.21 


Feet. 
3.37 

1.72 
1.10 
.98 
.85 
.90 
.90 
1.95 

.99 

1.30 

.99 


Second-Jai. 
4,990 

1,330 

5:n 

353 
374 
210 
224 
1,030 

249 
540 
196 


o  Wading  Ik  miles  below  bridge.  t>  Poor  conditions  due  to  anchor  ice. 

Mmn  (if  lit  If  gatje  height,  in  feet,  of  Westjield  Rirer  at  RuMelly  3/a«r.,/or  1904. 


Day. 
1 

Apr. 
2.80 

2.      .,    

8.65 

3 

2.75 

4 

2.20 

5 

2.20 

6 

2.45 

7 

2.65 

8 

2.70 

9 

3.20 

10 

3.30 

11 

2.65 

12 

2.40 

13.    .         ... 

2.20 

14 

1.95 

15 

1.80 

16 

1.80 

17 .  . 

1.75 

IS 

1.90 

19 

2.00 

20 

1.80 

21 

1.70 

22 

1.65 

23 

1.65 

24 

1.65 

2.') 

1.80 

26 

1.80 

27 

1.H5 

2S         .  . 

3  30 

29 

3  50 

30 

2. 55 

31 

May. 


June.  I  Julv. 


70  I 


1.10 
1.10 
1.10 
1.05 
1.20 
1.60 
3.60 
2. 15 
4.15 
2.45 
1.90 
1.65 
1.45 
1.36 
1.30 
1.20 
1.15 
1.10 
1.06 
1.05 
1.00 
1.00 
1.00 
1.00 
.1»5 
1.00 
.95, 
.9.')  ■ 
1.00  I 
1.35  I 


2. '20 

1.75 

1.40 

1.2C 

1.10 

1.40 

1.15 

1.00 

.95 

.90 

.95 

.95 

1.05 

1.05 

.95 

.90 

.90 

1.20 

1.05 

.90 

.90 

.70 

.SO 

.90 

1.00 

1.00 

1.00 

1.00 

.96 

.90 

.80 


Aug. 


0.80 

.90 

.85 

.80 

.80 

.80 

.70 

.70 

.80 

.80 

2.55 

1.40 

1.10 

1.00 

1.10 

1.00 

.90 

.90 

.85 

1.20 

2.00 

1.30 

1.10 

1.00 

.95 

.90 

.90 

.80 

.SO 

.80 

.80 


Sept. 


0.90 

.90 

.85 

.80 

.80 

.80 

.70 

.80 

.80 

.80 

.86 

.80 

.80 

.80 

4.20 

2.00 

1.40 

1.20 

1.10 

l.a5 

1.00 

1.00 

.95 

1.00 

1.00 

1.05 

1.00 

1.00 

1.00 

1.55 


Oct. 


1.80 

1.10 

1.00 

.96 

.90 

.90 

.90 

.86 

.80 

.86 

.90 

1.00 

1.15 

1.20 

1.10 

1.00 

.96 

.90 

.90 

.90 

3.40 

2.46 

1.70 

1.40 

1.80 

1.20 

1.20 

1.20 

1.16 

1.10 

1.10 


Nov. 


1.10 
1.05 
1.05 
1.10 
1.10 
1.10 
1.06 
1.00 
1.00 
1.00 
1.00 
1.00 

.95 
1.00 
1.05 
1.10 
1.06 

.95 
1.00 
1.10 
1.25 
1.30 
1.20 
1.20 
1.15 
1.05 

.95 
1.00 
1.00 
1.10 


Dec. 


1.1- 
1-' 
1  • 
1  < 
1.^ 
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HOU8ATONIC  DRAII»J^AGE  BASIN. 

Housatonic  River  has  its  source  in  Berkshire  County,  Mass.  It  flows 
southerly  across  Massachusetts  and  the  western  end  of  Connecticut, 
entering  Long  Island  Sound.  Its  course  is  nearly  parallel  to  the  east- 
ern boundary  of  New  York  State,  and  it  receives  the  drainage  from 
Tenmlle  River  in  New  York. 

Tenmile  River  drains  an  area  of  diversified  topography,  including 
broad  flats  and  marshes  in  the  basin  of  Swamp  River  and  extensive 
ireas  under  cultivation  and  sparsely  timbered  hills  in  the  region  of 
the  Chestnut  Range.  The  drainage  area  lies  chiefly  in  New  York 
State,  the  stream  crossing  the  line  into  Connecticut  one-half  mile  above 
the  junction  with  the  Housatonic.  Stations  have  been  maintained  in 
this  basin  on  Housatonic  River  at  Gaylordsville,  Conn.,  and  on  Ten- 
mile  River  near  Dover  Plains,  N.  Y. 

HOUSATONIC   RIVER  AT  GAYLORDSVILLE,  CONN. 

This  station  was  established  October  24, 1900,  by  E.  G.  Paul.  The 
gage  is  located  at  the  covered  wooden  highway  bridge  at  Gaylords- 
ville, Conn.,  2  miles  below  the  mouth  of  Tenmile  River  and  li  miles 
above  the  cable  from  which  discharge  measurements  are  made.  The 
chain  gage  is  fastened  to  the  woodwork  of  the  inside  of  the  bridge. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
30.45  feet.  The  gage  is  read  twice  each  day  by  G.  H.  Munroe.  On 
account  of  the  poor  cross  section  of  the  channel  at  the  bridge,  dis- 
charge measurements  are  made  by  means  of  a  three-fourths-inch  cable 
Mid  car  li  miles  below.  The  cable  has  a  span  of  200  feet.  It  is  sup- 
ported on  the  right  bank  by  timbers  25  feet  high,  and  is  anchored  to 
i  large  rock  buried  in  the  ground.  On  the  left  bank  the  cable  is  sup- 
ported by  a  large  sycamore  tree  and  fastened  to  the  base  of  a  large 
^k.  The  initial  point  for  soundings  is  the  zero  of  the  tagged  wire  at 
he  sycamore  tree  which  supports  the  cable  on  the  left  bank.  The 
channel  is  straight  for  about  5(X)  feet  above  and  below  the  station. 
fhe  current  at  the  cable  never  becomes  too  sluggish  to  be  accurately 
neasured.  At  high  water  the  current  is  swift  and  rough.  Both  banks 
ire  subject  to  overflow  only  at  extreme  freshets.  Both  banks  have  a 
^par^e  growth  of  trees  and  brush.  The  bed  of  the  stream  is  composed 
>f  j^ravel  and  cobblestones,  free  from  vegetation,  and  not  subject  to 
change.  No  bench  mark  has  been  established.  The  center  of  the  gage 
pulley  is  29.35  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 
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[sc 


DutrJmrge  ineasuremetUn  of  Ilotimtonic  River  at  Gaijlordsville,  Cotm,,  in  1900-ltK 
Date.  IIydit)grapher. 


1900. 
August  9  «  . . . 
August  10« .. 
October  20... 
October  24... 


1901. 

March  30 

April  27 

August  3 

September  13  . . 
September  28 . . 
October  29 


Area  of 
section. 


r 


K.  G.  Paul. 

do  .... 

do  .... 

do  .... 


A.  K.  Chittenden 

do 

A.  E.  Place 

do 

AV.  W.  Schlecht  . 
do 


November  13 do 

November  23 do 

December  28 do 


1902.  I 

January  11  ....|  W.  W.  Schlecht 

February  14  & do 

March  4 do 

March  18 do 

Mav  3 ' do 


June  23 do 

July  11 '  H.  K.  Barrows... 

July  22 ' do 

August  5 do 

August  20 do 

Septem])er  8 do 

SeptemlxT  19  . . ' do 

October  3 P.  M.  Churchill.. 

NovemV)er  15  ..    F.  H.  Tillingliast . 

Noveinlx^r  29 do 

December  20 do 


1903.  : 

January  23 j  F.  H.  Tillingliast 

March  :n ' do 

June  () ' do 

July  24 j do 

Septenil>er  15  ..i do 

1904.  I 

July  IH '  C.  (•.  Covert 

a Me&survmcnt  at  different  tHjclUms. 


Siiuarefect. 
272 
232 
236 
251 


1,014 
1,311 
322 
462 
384 
444 
648 
455 
758 

677 

446 

2,090 

1,469 

1,010 

498 

496  ! 

1,194  I 

476  ! 
I 
423 

:«2 

367 
693  ' 
570  I 
560  I 
1,140 

812 

l,m)2 

1^59 

693 

785 


Mean 
velocity. 

Gaffe 
hei^t 

Ft.  per  tec. 

Fed. 

1.66 

3.30 

1.82 

3.25 

1.28 

3.10 

1.47 

3.00 

4.64 

6.20 

5.65 

7.20 

1.78 

3.50 

1.98 

4.00 

1.83 

3.77 

2.14 

4.05 

2.88 

4.82 

2. 12 

4.11 

3.32 

5.16 

3.23 

5.00 

2.49 

8.30 

6.51 

9.90  1 

5.64 

7.63  1 

4.41 

6.10 

Diseh 


3(>3  I 


2.36 
2.34 
4.28 
2.0(i 
1.97 
1.54 
1.74 
3.08 
2.38 
2.29 
4.79 

3.  23 
4.37 
1.48 
2.97 
1.86 

1.64 


4.46  ' 

4.30  I 

6.68 

4.28  ' 

I 

3.95  I 

3.45  : 

3.75' 

5.  :35  ' 

4.50  1 
4.40  ' 
6.65  I 

I 

5.50  I 
(>.  52 
3.60  ' 
5.  2a  i 
3.90  I 


3.80 


i»  \i\vckv.'ater  from  ice. 
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laily  gage  height,  in  feet,  of  Houmtonic  Birer  at  GayhrdmUe,  Conn,,  for  1904^ 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 
3.80 

Sept. 

Oct 

Nov. 

Dee. 

4.85 

6.85 

6.25 

6.15 

6.00 

4.86 

5.40 

8.55 

4.46 

4.25 

4.26 

4.75 

6.15 

6.05 

6.75 

5.90 

4.75 

5.85 

8.80 

8.60 

4.60 

4.40 

4.25 

4.05 

6.60 

6.80 

6.60 

5.60 

4.65 

5.20 

3.^ 

3.56 

4.30 

4.45 

4.16 

4.10 

6.65 

7.65 

6.70 

5.55 

4.60 

4.65 

4.00 

3.60 

4.00 

4.60 

4.06 

4.10 

6.40 

6.10 

6.45 

5.25 

4.66 

4.36 

4.00 

3.60 

4.20 

4.46 

4.00 

4.06 

6.45 

5.45 

6.10 

5.20 

4.46 

4.40 

3.86 

8.16 

4.26 

4.45 

8.86 

<•  4. 10 

6.30 

f>6.00 

6.10 

5.06 

4.20 

4.55 

3.85 

8.40 

4.20 

4.80 

4.00 

3.96 

8.45 

9.15 

6.00 

5.10 

5.30 

4.60 

3.70 

8.36 

4.10 

4.20 

4.06 

4.10 

8.00 

7.36 

6.15 

4.65 

6.55 

4.60 

3.40 

8.45 

4.16 

4.26 

3.96 

4.56 

8.40 

6.65 

6.50 

4.50 

7.86 

4.45 

8.85 

8.70 

4.06 

4.20 

8.90 

4.66 

8.50 

6.75 

6.45 

4.65 

7.06 

4.30 

8.90 

3.70 

8.76 

4.25 

3.86 



4.55 

6.90 

6.00 

6.40 

4.60 

6.60 

3.85 

5.30 

8.00 

4.15 

4.16 

4.06 

5.50 

6.30 

5.60 

6.30 

4.50 

6.15 

4.80 

4.85 

8.86 

4.26 

4.20 

4.00 

. . .. 

6.86 

7.10 

5.46 

6.15 

4.70 

5.55 

4.25 

3.90 

8.86' 

4.26 

4.45 

3.90 

6.15 

6.90 

5.80 

5.85 

4.70 

5.10 

4.15 

8.90 

7.35 

4.00 

4.45 

8.96 

6.20 

6.10 

5.05 

5.90 

5.25 

5.05 

4.15 

4.20 

6.60 

4.16 

4.65 

4.15 

«-6.35 

6.10 

5.00 

5.55 

5.00 

4.85 

4.00 

4.10 

6.00 

4.20 

4.46 

4.20 

5.96 

6.25 

4.95 

5.60 

5.25 

4.75 

4.00 

4.00 

5.00 

4.05 

4.30 

(14.16 

.  -  -- 

5. 85 

6.10 

5.06 

5.50 

5.26 

4.70 

4.05 

3.80 

4.66 

4.06 

4.30 

4.10 

6.25 

'5.90 

5.80 

5.45 

5.15 

4.60 

3.66 

4.06 

4.55 

4.20 

4.26 

4.05 

. .  -. 

6.40 

6.50 

5.30 

5.50 

5.15 

4.25 

3.90 

4.40 

4.65 

5.10 

4.30 

4.20 

6.60 

7.10 

5.65 

5.40 

5.15 

4.65 

4.00 

4.50 

4.15 

6.10 

4.85 

4.26 

. . . . 

7.W 

8.50 

6.65 

5.30 

4.95 

4.50 

3.70 

4.25 

4.00 

5.85 

4.60 

4.06 

..-- 

9.28 

8.00 

6.35 

5. 15 

4.70 

4.30 

3.50 

4.20 

3.95 

5.06 

4.55 

4.20 

9.25 

/8.00 

6.50 

5.05 

4.90 

4.00 

3.75 

4.10 

4.45 

5.40 

4.30 

4.30 

9  8.56 

7.00 

6.80 

5. 10 

4.75 

4.25 

3.70 

3.80 

4.30 

5.25 

4.50 

4.80 

9.15 

4.00 

7.55 

5.20 

5.75 

4.15 

4.55 

8.80 

4.26 

4.85 

4.20 

4.25 

.... 

* 

8.U0 

«5.00 

7.50 

6.15 

5.30 

3. 75 

4.10 

3.«0 

4.40 

4.80 

4.06 

4.70 



8.05 

4.120 

7.05 

6.40 

5.10 

4.15 

3.95 

3.35 

4.80 

4.70 

4.10 

4.60 



7.85 

6.  GO 

6. 110 

;    4.75 

4.50 

3.W 

3.45 

4.65 

4.60 

4.25 

4.80 

-1 

7.55 



'    6.10 

1 

.    4.90 

1 

3.  HO 

3.50 

4.i'iO 

rf4.20 

.  f(»ot  thick. 

*«>iit  out. 

li  feitthick. 

>mbcr  lH-31  river  partly  frozen. 


Ifo  10-1*2  iiichcN  at  Kttgc. 


/Ice 
1/  Ice 


2i  ftH't  thick. 
3  ftft  thick. 
2  ftt't  thick. 
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[NO 


Rating  tnhle  for  ITouaaionic  River  at  GaylordHvUlej  Conn.y  from  October  2Sy  1900, 

December  SI,  1904. 


Gage 
height. 

Dineharge. 

'     Gage 
1    height. 

1 
Discharge. 

Gage 
height. 

Discharge. 

1   he^t. 

! 

Di«ch«i 

Feet. 

Secontl-fcet. 

1      J^d. 

Second-feet.  \ 

Feet. 

Sccond'/eet. 

Feet. 

Secoiidj 

2.6 

120 

4.6 

1,506 

6.7 

5,448 

8.8 

10,9? 

2.6 

157 

4.7 

1,642 

6.8 

5,692 

8.9 

11,2.= 

2.7 

193 

4.8 

1,778 

6.9 

5,936 

9.0 

11,5:: 

2.8 

230 

4.9 

1,914 

7.0 

6,180 

9.1 

11, 8( 

2.9 

266 

5.0 

2,050 

7.1 

6,440 

9.2 

12,0} 

3.0 

303 

5.1 

2,216 

7.2 

6,700 

j      9.3 

12, 3i 

3.1 

352 

5.2 

2,:^2 

7.3 

6,960 

,      9.4 

12,6; 

3.2 

402 

1      5.3 

2,548 

7.4 

7,220 

1      9.6 

12, » 

3.3 

451 

:      5.4 

2,714 

7.5 

7,480 

1      9.6 

13,1: 

3.4 

501 

!      5.5 

2,880 

7.6 

7,744 

'      9.7 

1 

13,4 

3.5 

550 

5.6 

3,076 

7.7 

8,008 

1      9.8 

13,7 

3.6 

618 

5.7 

3,272 

7.8 

8,272 

9.9 

14,0 

3.7 

686 

i      5.8 

3,468 

7.9 

8,536 

10.0 

14,3 

3.8 

754 

i      5.9 

3,664 

8.0 

8,800 

I     10.1 

14,6 

3.9 

822 

6.0 

3,860 

8.1 

9,070 

;   10.2 

14,9 

4.0 

81K) 

6.1 

4,080 

8.2 

9,340 

10.3 

15,2 

4.1 

986 

6.2 

4,300 

8.3 

9,610 

10.4 

15,5 

4.2 

1,082 

6.3 

4,520 

8.4 

9,880 

10.5 

15,8 

4.3 

1,178 

i      6.4 

4,740 

8.5 

10,150 

4.4 

1,274 

'      6.5 

4,960 

'       8.6 

10, 4;^ 

4.5 

1, 370 

;      6.6 

5,204 

!       8.7 

10,700 

Tlie  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based 
discliarge  measurement  made  during  19(K)-1904.  It  is  fairly  well  defined  bel 
gaj?e  lieighte  3  feet  and  5  feet.     Above  5  feet  the  measurements  are  scattered. 


liUOWB 
ISD  HOTT. 


.]  HOUSATONIC   RIVEB   DBAINAGE   BASIN.  151 

Mem  daily  discharge,  infeety  of  Housaionic  River  at  GaylordsviUey  Conn,,  for  1904* 


Day. 


9.. 
10.. 
II... 
12... 
13... 
14... 
15... 
16... 
17.... 

19.... 
».... 
21.... 
22.... 
3.... 


Jan. 


Feb. 


11,940 
7,090 
5,330 
5,570 
3,860 
3,080 
2,800 
2,550 
2,130 
2,050 
1,960 
2,130 
2,550 
2,560 
3,170 
3,170 

2^ I ' I  4,630 

^ !  4,960 

■* I I  5,690 

'"^ I ' I  7,610 

2>* 1 7,480 

'^ ' I  6,310 

30 ' 5,200 

51 ' !  4,080 

. I  I  I 


Mar. 


Apr. 


4,190 
5,570 
5,200 
5,450 
4,850 
4,080 
4,080 
3,860 
4,190 
4,960 
4,850 
4,740 
4,520 
4,190 
3,570 
3.660 
2,980 
3,080 
2,880 
2,800 
2,880 
2,710 
2,550 
2,300 
2,130 
2,220 
2,380 
4,190 
4,740 
5,200 


May. 


I 


3,860 
3,660 
8,080 
2,980 
2,460 
2,380 
2,130 
2,220 
1,570 
1,370 
1,440 
1,510 
1,370 
1,640 
1,640 
2,460 
2,050 
2,460 
2,460 
2,300 
2,300 
2,300 
1,980 
1,640 
1,910 
1,710 
3,370 
2,550 
2,220 
1,710 
1,910 


Jane. 


1,850 
1,710 
1,570 
1,510 
1,440 
1,320 
1,080 
2,550 
5,080 
7,090 
6,310 
5,200 
4,190 
2,980 
2,220 
2,130 
1,850 
1,710 
1,640 
1,510 
1,130 
1,570 
1,370 
1,180 

890 
1,130 
1.030 

720 
1,030 
1,370 


July. 


2,710 
8,670 
2,380 
1,570 
1.230 
1.270 
1,440 
1,510 
1,370 
1,320 
1,180 
790 
1,180 
1,130 
1,030 
1,030 


584 
822 


550 
720 
686 
1,440 
986 
856 
754 
754 


Aug. 


754 
764 

788 


788 

788 

686 

501 

788 

822 

2,550 

1,850 

822 

822 

1,080 

986 

890 

754 

938 

1,270 

1,370 

1,130 

1,080 

986 

754 

754 

7M 

476 

525 

550 


Sept. 


584 

618 

584 

618 

618 

877 

601 

476 

525 

686 

686 

618 

476 

476 

7,090 

5,200 

3.860 

2,050 

1,570 

1,440 

1.440 

1.030 

890 

856 

1,320 

1,180 

1,130 

1.270 

1,180 

1,570 


Oct.      Nov, 


1.320 
1,370 
1,180 

890 
1,080 
1,130 
1,080 

986 
1,080 

938 

720 
1,080 
1,130 
1,130 

890 
1,030 
1,080 

988 

938 
1,080 
2,220 
4,080 
3,570 
2,130 
2,710 
2,460 
1,850 
1,780 
1,640 
1,510 
1,370 


1,180 
1,270 
1,320 
1,370 
1,320 
1,820 
1.180 
1,080 
1,130 
1,080 
1.130 
1,030 
1,080 
1,320 
1,320 
1,440 
1,320 
1.180 
1,180 
1,130 
1,180 
1.230 
1,510 
1,440 
1,180 
1,370 
1,080 


1,130 


Dec. 


1,180 
1,130 
1,030 


788 


856 
822 

788 
938 
890 
822 
856 
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Estimated  monthly  discharge  of  llousatonic  River  at  GaylordgviUe^  Conn, ,  for  190^ 
[Drainage  area.  1.020  square  mileH.] 


Month. 


March  H-31.,.. 

April 

May 

June 

July 

Aujjust 

September 

( )cto])er 

November 

IXH^ember  1-15 


Discharge  in  second-feet. 


Maximum. 


11,J>40 
5,570 
.S,8(50 
7,090 
3,570 
2,550 
7,090 
4,080 
1.510 
1,130 


Minimimi, 

1,980 
2, 130 
1,370 
720 
550 
476 
377 
720 
938 
788 


Mean. 


4,496 
3,83:^ 
2,214 
2,212 
1,199 

929 
1,364 
1,493 
1,212 

914 


Run-otl. 


Second-feet 
rsc 
ml 


per  sQuarc 
mile. 


4.41 
3.76 
2.17 
2.17 
1.18 
0.911 
1.34 
1.46 
1.19 
.896 


Dept 
inch 


INDEX. 


Ammonoomic  River  at—  Pago 

Bretton  Woods,  N.  H.: 

deflciiption 128-129 

discharge 129 

discharge,  monthly 131 

gage  heights 130 

raUngtablc 130 

Androflcoggin  River  at  and  near — 

Dixfleld.  Me.: 

description 7H-79 

discharge :  79 

gage  heights 79 

Errol  dam,  New  Hampshire: 

description 75-76 

Gorham,  N.  H.: 

description 76 

Rumford  Falls,  Me.: 

description j 78 

Shelbume,  N.  H.: 

description 76 

discharge 77 

gageheights 77 

Androscoggin  River  drainage  basin: 

destription 74-75 

Aro(wUK)k  River  at— 

Fort  Fairfield,  Me.: 

description 23-24 

discharge 24 

discharge,  monthly 26 

giige  heights 24-26 

rating  table 25 

AshuelotKiverat— 

Winchester,  N.  H.: 

description 138 

discharge 139 

gageheights 139 

Baring,  Me. 

'^t.  Croix  River  near: 

description 27-28 

discharge 28 

discliarge,  monthly 30 

gageheights 29 

rating  table 30 

^Wkstone  River  at— 

Wfionsocket,  R.  I.: 

description 109-110 

discharge no 

gageheightjs 110-111 

^'aclsjjtone  River  drainage  basin: 

description 109 

"^tton  Woods,  N.  H. 

Ammonoosuc  River  at: 

description 128-129 

discharge 129 


Bretton  Woods,  N.  H.— Continned.  Page. 
AmmouooNUc  River  at— Continued. 

discharge,  monthly 181 

gageheighte 190 

rating  table 180 

Carrabassett  River  at- 
North  Anson,  Me.: 

description 67-68 

discharge 68 

discharge,  monthly 70 

gage  heights 69 

rating  table 70 

Center  Conway,  N.  H. 
Saco  River  near: 

description 82 

discharge 82 

discharge,  monthly 84 

gage  heigh  Lm 83 

rating  table 84 

Clinton.  Mass. 

Nashua  River  (South  Branch)  at: 

description 108 

rainfall 108 

yield 108-109 

Cobbosseecontee  River  at — 
Gardiner,  Me.: 

description 73-74 

discharge 74 

Cochituate,  Mass. 

I^ke  ('oi'hituate  at: 

descri[>tion 105 

rainfall 107 

yield 107 

Cold  Stream  at— 
Enfield,  Me.: 

des<;ription 50-51 

discharKC 51 

gage  heights 51 

Conne<'ticut  River  at  and  near- 
Hartford,  Conn.: 

description 121-122 

gage  heights 122 

Orfortl.N.  H.: 

rlescrlption 115 

discharge 110 

diKcharge,  monthly 119 

gage  heights 117 

rating  ttible 118-119 

Sunderland,  Mas.s. : 

description 120 

discharge 120 

gage  heights 121 

Connecticut  River  drainage  basin: 

description 113-115 


154 


INDEX. 


Con  toocook  River  at —  Page. 

West  Hopkinton,  N.  H.: 

description 101-102 

discharge 102 

discharge,  monthly 104 

gage  heights 103 

rating  table 104 

Dead  River  near— 
The  Forks, Me.: 

description 66 

discharge 66 

gage  heights 67 

Dedham.Me.: 

Phillips  Lake  in: 

description 52-63 

gage  heights 64 

Deerlield,  Mass. 

Deerfield  River  at: 

description 140 

discharge 141 

gageheights 141 

Deerfield  River  at— 
Bcerflcld,  Mass.: 

description 140 

discharge ' 141 

gageheights 141 

Dixfield,  Me. 

Androscoggin  River  near: 

description 78-79 

discharge 79 

gage  heights 79 

East  Holden,  Me. 

Phillips  I^ke  near: 

description 62-63 

gage  heights 54 

Phillips  Lake  (north  outlet)  at: 

description 62-53 

discharge 63 

East  Pembroke,  N.  H. 
Suncook  River  at: 

description 106 

Kn field,  Me. 

Cold  Stream  at: 

description 50-51 

discharge 61 

gage  heights 51 

Jlrrol  dam,  New  Hampshire. 
Androscoggin  River  at: 

description 75-76 

Fish  River  at— 
Wallagrass,  Me.: 

description 21-.'2 

discjharge 2  > 

gage  heights 23 

Fort  Fairfield,  Me. 

Aroostook  River  at: 

description 23-24 

discharge 24 

discharge,  numthly 26 

gage  heights 24-25 

rating  table 25 

Foxcroft,  Me. 

Piscataquis  River  near: 

description 47-48 

discharge 48 

discharge,  monthly 5() 

gage  heights 4H-I9 

rating  table 49 


Framingham,  Mass. 
Sudbury  River  at: 

description 

run-off 

Franklin  Junction,  N.  H. 
Merrimac  River  at: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Gardiner,  Me. 

Cobbosseecontee  River  at: 

description 

discharge 

Garvins  Falls,  New  Hampshire. 
Merrimac  River  at: 

description   

Gay  lord  ?ivtlle»  Cwm. 
Hon K(t tonic  River  at: 

description 

discharge 

discharge,  mean  daily 

discharge,  monthl  y 

gage  heights 

rating  table 

Gilbertville,  Mass. 
Ware  River  at: 

description 

Gorham,  N.  H. 

Androscoggin  River  at: 

description 

Greenlake,  Me. 

Phillips  Lake  (southeast  outlet)  near: 

description 

discharge 

Grindstone,  Me. 

l*enobscot  River  (East  Branch)  at: 

description 

discharge 

<lischarge,  monthly 

gage  heights 

rating  table 

Hartford,  Conn. 

(Connecticut  River  at: 

description 

gage  heights 

Holden,  Me. 

Phillips  Lake  in: 

description 

Housatonic  River  al— 
Gaylordsvllle,  Conn.: 

description 

discharge 

discharge,  mean  daily 

discharge,  monthly 

gage  height^ 

ruiihg  table 

IToLiHatotile  Eivt^rd  rain  age  basin: 

dcHicrli^tioiJ  

Israel  Rh  W(ttboveHotitli  Branch)  near— 
JifTurNfin  HighhmdA,  N.  H.: 

descrlptl<m 

<lis<harge.   

(llschar«:r.  nionihly 

ILfage  heights 

rating  table 


Pagt, 

105 
106 


73-74 
74 


147 
148 

151 

1S2 
149 
1» 


^43 


H^-^ 


121— :i2 

12i 


5^-53 


147 

34»i 
151 
IM 
149 
liW 

147 


V23 
V24 


INDEX. 
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low  South  Branch)  near—  Page, 
ighlands,  N.  H.: 

ion 126-126 

re 126 

je,  monthly 128 

ights 127 

able 127 

ands,  N.  H. 

r  (above  Soath  Branch) 

ion 123 

?e 123 

je,  monthly 125 

ghU 124 

ible 124 

r  (below  South  Branch) 

ion..... 125-126 

?e 126 

fc,  monthly 128 

ights 127 

iblc 127 

rat — 
n.  Me.: 

ion 5&-60 

?e CO 

?e,  monthly 62 

ights 61 

ible 62 

Me.: 

ion 56-57 

?e 57 

?e,  monthly 69 

ightfl 58 

able 58 

Me.: 

ion 62-63 

?e 63 

r  drainage  basin: 

65-56 

eat— 
Mass.: 

ion 106 

107 

107 

s. 
Liver  at: 

;ion 89-90 

90-93 

ar — 
itain.N.H.: 

lion Ul-136 

RC 136 

ights 135 

n  car- 
le, Me. 

tion 31 

gc 32 

ge,  monthly 3:3 

tights 32 

able 3:^ 

drainage  basin: 
31 

T  near: 

tion 71-72 


Mattawamkeag,  Me.  Page. 

Mattawamkeag  River  at: 

description 44 

discharge 45 

discharge,  monthly 47 

iin'^r  iM'i^hi- 45-46 

rhitinn;  tjiMc         46 

>tritlHU'4Lihki'jLir  liuiTdij^- 

Mattawamkeag,  Me.: 

description 44 

discharge 45 

discharge,  monthly 47 

gage  heights 46-46 

rating  table 46 

Merrimac  River  at— 

Franklin  Junction,  N.  H.: 

description 86 

discharge 87 

discharge,  monthly 88 

gage  heights 87 

rating  table 88 

Garvins  Falls,  New  Hampshire: 

description 89 

Lawrence,  Mass.: 

description 89-90 

flow 90-93 

Merrimac  River  drainage  basin: 

description 85-86 

Messalonskee  River  at— 

Waterville,  Me.: 

description 72 

discharge 73 

Millinocket.  Me. 

Penobscot  River  at— 

description 86 

discharge 37 

Moose  River  near— 

Rockwood,  Me.: 

description 64 

gage  heights 64 

Nashua  River  (South  Branch)  at— 

Clinton,  Mass.: 

description 108 

rainfall 108 

yield 108-109 

North  Anson,  Me. 

Carrat>H.s8ctt  River  at: 

description 67-68 

discharge 68 

discharge,  monthly 70 

gage  heights 69 

rating  table 70 

Kennebi-e  River  at: 

description 69-60 

discharge 60 

discliarge,  monthly 62 

gage  heights 61 

rating  table 62 

Or  ford.  N.  H. 

Connecticut  River  near: 

description 115 

discharge 116 

disclmrgc,  monthly 119 

gage  heights 117 

rating  table 118-119 


152  STREAM   MEASUREMENTS   IN   1904,  PART   I.  N J 

Estimated  monthly  itischarge  of  IToumtonic  Rirer  at  GaylordsmUe,  Conn,,  for  1901 
[Drainaire  area,  1,020  square  miles.] 


Month. 


Manb  H-31... 

April 

May 

June 

July 

August 

St»j>teuiber 

OftolxT 

November 

Di^cetiiber  1-15 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


11,940 

1,980 

5,570 

2,130 

3,860 

1,370 

7,090 

720 

3,570 

650 

2,550 

476 

7,090 

377 

4,080 

720 

1,510 

938 

1,130 

788 

Mean. 


4,496 
3,833 
2,214 
2,212 
1,199 

929 
1,364 
1,493 
1,212 

914 


Run-off. 


Second-feet 


IVpl 


per^uare      ,„■, 


4.41 
3.76 
2.17 
2.17 
1.18 
0.911 
1.34 
1.46 
1.19 
.896 


I 
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Ammonoonic  River  at—  Page 

Bretton  Woods,  N.  II.: 

deflciiption 128-129 

diiicharg:e 129 

discharge,  monthly 131 

gage  heights 180 

rating  table 130 

Androscoggin  River  at  and  near— 
Dizfield.  Me.: 

description 78-79 

discharge :  79 

gage  h  eigh  ts 79 

Errol  dam.  New  Hampshire: 

description 75-76 

Gorham,  N.  H.: 

description 76 

Ramford  Falls,  Me.: 

description j 78 

Phelbume,  N.  H.: 

description 76 

discharge 77 

gage  heights 77 

Androscoggin  River  drainage  basin: 

(It-KTiptlon 74-75 

Arwjsiook  River  at— 
Fort  Fairfield,  Me.: 

description 2»-24 

discharge 24 

discharge,  monthly 26 

gage  heigh ts 24-25 

rating  table 25 

Axhuelot  River  at— 
Winchester,  N.  H.: 

description 138 

di.scharge 139 

gage  heights 139 

fi^ring,  Me. 

SI.  Croix  River  near: 

description 27-28 

discharge 28 

discharge,  monthly 30 

gage  heights 29 

rating  table 30 

BlHcksione  River  at— 
W(>on»o<'ket,  R.  I.: 

description 109-110 

discharge 110 

gage  heights 110-111 

ElaclLxtoue  River  drainage  basin: 

description 109 

Bretton  Woods,  N.  H. 
Ammonoosuc  River  at: 

d  es  r  ri  p  ti  on 1 2H- 1  jy 

discharge 129 


Bretton  Woods,  X.  H.— Continued.  Page. 

Ammonoosuc  River  at — Continued. 

discharge,  monthly 131 

gagcheights 180 

rating  teble 180 

Carrabassett  River  at— 

North  Anson,  Me.: 

description 67-68 

d  ischarge 68 

discharge,  monthly 70 

gage  heights 69 

rating  table 70 

Center  Conway,  N.  H. 

Saco  River  near: 

description 82 

discharge 82 

discharge,  monthly  ....  84 

gage  heights 83 

rating  table 84 

Clinton,  Mass. 

Nashua  River  (South  Branch)  at: 

des<:ription 108 

rainfall 108 

yield 108-109 

Cobbosseecontee  River  nt— 

Gardiner,  Me.: 

description 73-74 

discharge 74 

Cochituate,  Mass. 

Lake  Cot^hituate  at: 

description 105 

rainfall 107 

yield 107 

Cold  Stream  at — 

Enfield,  Me.: 

description 50-51 

discharge 51 

gage  heigh  t-s 51 

Connecticut  River  ut  and  near — 

Hartford,  (^onn.: 

description 121-122 

gage  heights 122 

Orford.N.H.: 

description 115 

discharge IIG 

discharge,  monthly 119 

gagcheights 117 

rating  Uible llH-119 

Sunderland,  Miums.: 

description 120 

discharge 120 

gage  heights 121 

('<»nne<!ticut  River  drainage  basin: 

description 113-115 

153 


154 


INDEX. 


Con  t<K)c()ok  River  at—  Page. 

West  Hopkinton.N.  H.: 

dewription 101-102 

discharge 102 

discharge,  monthly 104 

gage  heights 103 

rating  table 104 

Dead  River  near— 
The  Forks,  Me.: 

description 66 

discharge 66 

gage  heights 67 

Dedham,  Me.: 

Phillips  Lake  in: 

description h2-5S 

gage  heights 64 

Deerlield,  Maws. 

Deerfleld  River  at: 

description 140 

discharge 141 

gage  heights 141 

Deerfleld  River  at— 
Deerfleld,  Mass.: 

description 140 

discharge ' 141 

gage  heights 141 

Dixfield,  Me. 

Androscoggin  River  near: 

description 7H-79 

discharge 79 

gage  heights 79 

Ea.«»t  Holden,  Me. 

Phillips  Lake  near: 

description fi2-»W 

gage  heights 54 

Phillips  Lake  (north  outlet)  at: 

description 52-5;? 

discharge 63 

East  Pembroke,  X.  H. 
Suncook  River  at: 

description 105 

En  Held.  Me. 

CoUl  Stream  at: 

description 50-51 

discharge 51 

gage  heights 51 

Errol  dam,  Now  Hampshire. 
Androscoggin  River  at: 

description 75-76 

Fish  River  at— 
Wallagrass,  Me.: 

description 21- *2 

discharge 2  J 

gage  heights 23 

Fort  Fairfield,  Me. 

Aroostook  River  at: 

description 23-24 

discharge 24 

discharge,  monthly 26 

gage  heights 24-25 

rating  table 25 

Foxcroft.  Me. 

Piscataquis  River  near: 

description 47-48 

discharge 48 

discharge,  monthly 50 

gage  heights 48-49 

rating  table 49 


Framingham,  Mass.  Tm- 

Sudbury  River  at: 

description W 

run-off Id 

Franklin  Junction,  N.  H. 
Merrimac  River  at: 

description 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Gardiner,  Me. 

Ck>bbosscccontee  River  at: 

description 7^ 

discharge 

Garvins  Falls,  New  Hampshire. 
Merrimac  River  at: 

description    

GaytordKvflU*,  Conn. 
Housfttonic  Rlvc^r  at: 

description 

discharge 

discharge,  mean  daily 

discharge,  monthly 

gage  heights 

rating  table 

Qilbertville,  Mass. 
Ware  River  at: 

description 

Gorham,  N.  H. 

Androscoggin  River  at: 

description 

Grcenlakc,  Me. 

Phillips  Lake  (southeast  outlet)  near: 

description ' 

discharge 

Grindstone,  Me. 

Penobscot  River  (East  Branch)  at: 

description -1 

discharge 

discharge,  monthly 

gage  heights 

rating  table 

Hartford,  Conn. 

Connecticut  River  at: 

description 121 

gage  heights 

Holden,  Me. 

Phillips  I^ke  in: 

description • 

Housatoiiic  Itiver  at— 
Gaylordsville,  Conn.: 

description 

discharge 

discharge,  mean  daily 

discharge,  monthly 

gage  heights 

rating  table 

Housatonic  River  drainage  basin: 

description 

Israel  River  (above  South  Bniuch)  near- 
Jefferson  Highlands,  N.  H.: 

descriplicm 

<lis<'harge 

discharge,  monilily 

gage  heights 

rating  table 
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rael  River  ( below  South  Branch )  near—  Page. 
Jefferson  Highlands,  N.  H.: 

descripUon 125-126 

discharge 126 

discharge,  monthly 128 

gage  heights 127 

ratingtoble 127 

efferwn  Highlands,  N.  H. 

Israel  River  (above  Soath  Branch) 
near: 

description 123 

discharge 123 

discharge,  monthly 125 

gage  heights 124 

rating  table 124 

Israel  River  (below  South  Branch) 
near: 

description 126-126 

discharge 126 

discharge,  monthly 128 

gage  heights 127 

rating  table 127 

Kennebec  River  at— 

North  Anson,  Me.: 

description 69-60 

discharge 60 

discharge,  monthly 62 

gagelieights 61 

ratingtable 62 

The  Forks,  Me.: 

description 56-57 

d  ischarge 57 

discharge,  monthly 59 

gageheights 58 

rating  table 58 

WHterville,  Me.: 

description 62-63 

discharge 63 

Kennebec  River  drainage  basin: 

(K-iw^Tiption 55-56 

1-akf  CwhitUHte  at— 

Cwhitiiate,  Mass.: 

description 106 

rainfall 107 

yield 107 

'-^wrencc,  Mass. 

.Merrimac  River  at: 

description 89-90 

flow 90-93 

^ttle  River  near- 
Twin  Mountain,  N.H.: 

description 134-136 

discharge 135 

gage  heights 135 

Rachitis  River  near— 

Whitneyville,  Me. 

description 31 

discharge 32 

<liMchaTge,  monthly 33 

»tasre  heights 32 

niting  table 'Sii 

Machins  River  drainage  basin: 

description 31 

Madison.  Me. 

Sandy  River  near: 

description 71-72 


Mattawamkeag,  Me.  Page. 

Mattawamkeag  River  at: 

description 44 

discharge 45 

discharge,  monthly 47 

giig'^  h*?i^ht« 45-46 

rating^liilile       46 

M III t A wn I n ktra^'  ]{ t V r< f  xkt— 

Mattawamkeag,  Me.: 

description 44 

discharge 46 

discharge,  monthly 47 

gage  heights 45-46 

ratingtable 46 

Merrimac  River  at— 

Franklin  Junction,  N.  H.: 

description 86 

discharge 87 

^! iM  hiirt't*,  riiotitlily 88 

Kux'^H'tghls 87 

rittin*jlnhk'*      88 

OarviTiK  Falls,  Xi»w  Hampshire: 

*li  s^rrt|.ilun           89 

Lawrence,  Mass.: 

description 89-90 

flow 90-93 

Merrimac  River  drainage  basin: 

description «6-86 

Messalonskee  River  at— 

Water\ille,  Me.: 

descrii)tion 72 

discharge 73 

Millinocket,  Me. 

Penobscot  River  at— 

description 36 

discharge 37 

Moose  River  near— 

Rockwoo<1,  Me.: 

description 64 

gage  heights f>4 

Nashua  River  (5^>uth  Branch)  at— 

Clinton,  Mass.: 

description 108 

rainfall 108 

yield lOH-109 

North  Anson,  Me. 

Carrabnssctt  River  at: 

description 07-68 

discharge cs 

discharge,  monthly 70 

gage  heights 69 

rating  table 70 

Kennebec  River  at: 

description r>9-60 

discharge 60 

discharge,  monthly 62 

gage  heights 61 

rating  table 62 

Orford.  N.  H. 

Connecliout  River  near: 

description 115 

diwluirge 116 

<lisclmrge,  monthly 119 

gage  heights 117 

ratingtable 118-119 
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INDEX. 


Pemigewanet  River  at—  Page. 

Plymouth.  N.  H.: 

description 9»-W 

diacharKe M 

diiwharge,  monthly 97-101 

gageheighta 95 

ratingtoble 96 

Penobscot  River  at — 
Millinocket,  Me.: 

description 36 

discharge 37 

West  Enfleld,  Me.: 

description 37-38 

discharge 38 

discharge,  monthly 40 

gage  heights 39 

rating  table 40 

Penobscot  River  (East  Branch)  at— 
Grindstone,  Me.: 

description 40-41 

discharge 41 

discharge,  monthly 43 

gage  heights 42 

rating  table 43 

Penobscot  River  drainage  basin: 

description 34-36 

Phillips  Lake  in— 

Holden  and  Dedham,  Me.: 

description 62-53 

gage  heights 54 

Phillips  Lake  (north  outlet)  at— 
East  Holden,  Me.: 

description 52-53 

discharge 63 

gage  heights 54 

PhillipN  I^ke  (southeast  outlet)  nenr- 
Oreenlak",  Me.: 

description : 52-53 

discharge 54 

IMM'Etaquis  River  near — 
Foxrroft,  Mo.: 

di^Tiption 47-«s 

discharge 48 

discharge,  monthly 50 

ga^e  heights 4H-49 

niting  table 49 

Plymouth,  N.  H. 

I'emigewasset  River  at: 

dencription 93-94 

discharge 94 

discharge,  monthly l>7-101 

gage  hi'iKhts 95 

rating  tiible 96 

Presi(inp!*CtJt  KiTirrwl— 
^ebagn  I^ilic,  Maine: 

deHoriptloti 80-81 

discharge 81 

I'resumps<'ot  River  drainnKe  ba.sin: 

♦lesc^ription 80 

Qiiabo^'  River  at— 

West  Warren,  Mass.: 

description 144 

Roaeh  River,  Me. 
Roach  River  at: 

description 65 

gage  heights 65 


I  Roach  River  at—  Pip. 

Roach  River.  Me.: 

description &' 

gage  heights 6! 

Rockwood.  Me. 

Moose  River  near: 

description ( 

gageheights ' 

Itiutifiml  KalU,  Mv. 

AtidPfis^Hg^gf n  Rivet  at: 

description 

Russell,  Mass. 

■  r  at: 

description 

discharge 

gageheights 

Saco  River  near- 
Center  Conway,  N.  H.: 

description 

discharge 

discharge,  monthly 

gageheights 

rating  table 

Saco  iviv-  r  ilnilimi^re  Ij^ijtln; 

description 8 

St.  Croix  River  near^ 
Baring,  Me.: 

description 2 

discharge 

discharge,  monthly 

^ii^i-is<pj;lji-<..  

rating  table.      

St.  Cmix  HIverdminiigo  basin: 

(IfHTlption  2 

St.  .^>h[l  kiverdniinugc  basin: 

ili^criptum         2i 

Siniily  KiviPTniwi" 
Madison,  Me.: 

description 7 

Sebago  Lake,  Maine— 

I*rt>sumpscot  River  at  outlet  of: 

description s 

discharge 

Sharon,  Vt. 

White  River  at: 

description 

discharge 

discharge,  monthly 

gage  heights 

mting  table 

Shelburne.  N.  H. 

Androscoggin  River  at: 

description 

discharge 

gage  heights 

Shetucket  River  near— 
Willimanlie,  Conn.: 

description 

discharge 

gage  heights 

Sudbury  River  at — 

FmmiiiKham,  Mass.: 

description 

run-off 

Suncook  River  at — 

Kast  IN'nibroke,  N.  H.: 

description 
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mnderluid,  Haas.  Page. 
Connecticut  River  at: 

dc«cription 120 

diwharge 120 

gafceheights 121 

swift  River  at— 

^kwripElon     144 

TbtUDC4  Rivprdmltuitre  basin: 

description Ill 

The  Forks,  Me. 

Dead  River  near: 

description 66 

di«4chargre 66 

gage  heights 67 

Kennebec  River  at: 

description 66-57 

discharge 67 

discharge,  monthly 69 

gage  heights 58 

rating  table 58 

Twin  Mountain,  N.  H. 
Little  River  near: 

description 1*4-136 

diwharge 135 

sragc  heights 135 

Zealand  River  near: 

description 131-132 

diwharge 132 

discharge,  monthly 134 

gagcheights 133 

mting  table 133 

^allagrasB,  Me. 

Pish  River  at: 

description 21-22 

discharge 22 

gage  heights 23 

^'•re.  Mass: 

Ware  River  near: 

description 142 

discharge 143 

gage  heights 143 

'^'ftre  River  at  and  near— 

Gilbertville,  Mass.: 

description 143 

Ware,  Mass.: 

description 142 

discharge 143 

gage  heights 148 

^ater\ille.  Me. 

Kennebec  River  at: 

dcjM-ription 62-63 

discharge 63 

McMwIonskee  River  at: 

description 72 

d  Ischarge 73 

''est  Enfield,  Me. 

Penobwot  River  at: 

description 37-38 


West  Enflcld,  Me.— Continued.  Page. 

Penobscot  River  at— Continued. 

discharge 38 

discharge,  monthly 40 

(nig^*hctjjht^         39 

rating  table 40 

West  Hopkinton.  N.  H. 
Contoocook  River  at: 

description 101-102 

discharge 102 

discharge,  monthly 104 

gage  heights 108 

ratingtable 104 

West  Ware,  Mass. 
Swift  River  at: 

description 144 

West  Warren,  Mass. 
Qimbfis  River  at: 

+1  vnf^Ti  ption 144 

WesLflcid  Rlverat— 
Busiscll.  Miisa. : 

description 146 

discharge 146 

gage  heights 146 

White  River  at— 
Sharon,  Vt.: 

description 186 

discharge » 136 

discharge,  monthly 138 

gage  heights 187 

rating  teble 137 

Whitneyville,  Me. 

Machias  River  near: 

descri  ption * 31 

discharge 32 

discharge,  monthly 38 

gage  heights 82 

rating  table 83 

Willimantic,  Conn. 

Shetucket  River  near: 

description 112 

discharge 112 

gage  heights 1 13 

Winchester.  X.  H. 
Ashuelot  River  at: 

description 138 

discharge 139 

gage  heights 139 

Woonsocket,  R.  I. 

Blackstone  River  at: 

description 109-110 

discharge 1 10 

gage  heights 110-111 

Zealand  River  near- 
Twin  Mountain,  N.  H.: 

description 131-132 

discharge 132 

discharge,  monthly \M 

gage  heights ISi 

ratingtable i:0 
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PUBLICATIONS  OP  UNITED  STATES  GEOLOGICAL  SURVEY. 

[Water-supply  Paper  No.  124.] 

^e  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 
ports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
sources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
ited  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
t«i,  folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
i;  the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
application, 
lost  of  the  above  publications  may  be  obtained  or  consulted  in  the  following 

\  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
?  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

Every  member  of  Congress  is  allotted  a  certain  number,  from  whom  they  may 
)btained,  free  of  charge,  on  application. 

Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
1,  from  whom  they  may  be  had  at  practically  cost. 

Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
aries  in  the  large  cities  throughout  the  United  States,  where  they  may  be 
mlted  by  those  interested. 

be  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
ectj?,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
flcs;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
ige;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
•ns;  N,  Water  power;  0,  Underground  waters;  P,  Hydrographic  progress  reports. 

es  P.— The  hydrographic  progress  reports  contain  the  results  of  stream  measurements.  A 
t  U  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year, 
reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  arc 
•ublished  as  water-supply  and  irrigation  papers.  The  following  is  a  ILst,  by  years,  of  the  publl- 
tH  containing  the  progress  reports  of  stream  measurements.  A  detailed  index  of  these  reports  is 
jhed  as  Water-Supply  Paper  No.  119. 

88.  Tenth  Annual  Report,  Part  II. 

89.  Eleventh  Annual  Report,  Part  II. 

90.  Twelth  Annual  Report,  Part  II. 

91.  Thirteenth  Annual  Report,  Part  III. 

92.  Fourteenth  Annual  Report,  Part  II. 

93.  Bulletin  No.  131. 

M.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Partn. 

95.  Bulletin  No.  140. 

96.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV, 

97.  Water-Supply  Papers  Nos.  15  and  16;  Nineteenth  Annual  Report,  Part  IV. 

98.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Rep<)rt,  Part  IV. 

99.  Water-Supply  Papers  Nos.  35,  :^),  37. :«,  and  39;  Twenty-first  Annual  Rt^port,  Part  IV. 

DO.  Water-supply  Pajars  Nos.  47,4H,49,50,  r>l,and  .52;  Twenty-second  Annual  Report,  Part  IV. 

01.  East  of  Mississippi  River,  Water-Supply  Papers  Nos,  65  and  75. 
West  of  Miffiissippi  River,  Water-Supply  Papers  Nos.  I'S  and  75. 

02.  East  of  Mississippi  River,  Water-Supply  Papers  Nos,  82  and  Kl. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos,  84  and  86. 

I 


II  ADVEBTISEMENT. 

1908.  EMt  of  MimiMrippi  Rlvor.  Watcr-Supplv  Papers  Nod.  97  and  9R. 

Went  of  Mimimlppi  River.  WaU>r-8upply  Papers  Nos.  99  and  100. 
1904.  Eaut  of  MiMindppi  River,  Water-Supply  I^apera  Nos.  124, 125. 126, 127, 128.  and  V3. 
West  of  MlwiflHlppi  River.  Water-Supply  Papers  Nos.  130, 181. 132, 183. 184,  and  1S5. 
The  Geolofdcal  8ur\-ey  and  the  Reclamation  8er\-ice  have  subofficcs  In  different  parts  of  the  I'ni 
States,  from  whieh  hydrofpraphlc  and  reelamation  work  in  the  respective  localities  is  carried  on.  > 
Mrhero  data  may  be  obtained  on  application.    These  offices  are  located  as  follows: 

Boston,  Haa..  6  Beacon  street:  Utica,  N.  Y.,  75  Arcade:  Atlanta,  Ga..  409  Temple  eoait;  Ao 
Tex..  Unlvenlty  of  Texas:  Chicago,  111.,  Federal  Building;  Belle  Fonrche,  8.  Dak.;  Gody,  ^ 
Denver,  Colo.,  Chamber  of  Commerce  Building:  Salt  Lake,  UUh;  Loa  Angelea,  Gal.,  IIOB  Brtly  ^ 
ing:  San  Francisco,  Cal.,  422  Merchants'  Exchange  Building;  Phoenix,  Aiis.;  Carlsbad,  N.  Me« 
Paso.  Tex.;  Billings,  Mont.;  Great  Falls,  Mont;  Hasen,  NeT.;  Boise,  Idaho;  Spokane,  Wnk. 
Peyton  Block;  Pendleton,  Oreg. 

Ck>iTeepondence  should  be  addressed  to 

The  DiRBcroR, 

Unitrd  Statu  GsouxacAL  Subvkt, 
Washington,  D.  * 
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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

HyDROORAPHIC    BltANCII, 

Washington,  D.  (?.,  M(fy  4,  1905- 
Sir:  I  transmit  herewith  the  manuscript  of  Part  II  of  a  series  of 
twelve  papers  which  compose  the  Report  of  Progress  of  Stream  Meas- 
urements for  the  Calendar  Year  1904.  Parts  I  to  VI  of  this  report 
contain  the  results  of  the  data  collected  in  the  territory  east  of  Missis- 
sippi River.  Parts  VII  to  XII  are  devoted  to  the  data  collected  in  the 
territory  west  of  Mississippi  River. 

The  larger  part  of  the  original  data  for  this  report  was  collected 
under  the  direction  of  district  hydrographers  R.  E.  Horton  and  N.  C. 
Grover.  Mr.  Horton  had  charge  of  the  work  in  New  York,  and  was 
assisted  by  C.  C.  Covert  and  H.  R.  Beebe.  The  computations  for  that 
|)ortion  of  the  report  were  made  under  the  direction  of  Mr.  Horton. 
Mr.  Grover  had  charge  of  the  work  in  New  Jersey,  and  was  assisted 
by  F.  H.  Tillinghast  and  Frank  H.  Brundage.  A  limited  amount  of 
the  data  was  collected  by  other  parties,  as  shown  in  the  list  of  acknowl- 
edgments. The  assembling  of  the  data  and  its  preparation  for  pub- 
lication were  done  under  the  direction  of  J.  C.  Hoyt,  who  has  been 
assisted  by  R.  H.  Bolster,  Robert  Follansbee,  W.  E.  Hall,  F.  II.  Tilling- 
hast, 11.  D.  Padgett,  and  A.  H.  Horton. 

1  request  that  this  manuscript  be  published  as  one  of  the  series  of 
Water-Supply  and  Irrigation  Papers. 
Very  respectfully, 

F.  H.  Newell, 

Chief  Kiigmeer. 
Hon.  Charles  D.  Walcott, 

Director  United  Stcvten  Geohnjleal  Survey. 
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•GRESS   REPORT   OF  STREAM   MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1904. 

F^RI^  II. 


By  K.  E.  HoRTON,  N.  C.  Grover,  and  J.  C.  Hoyt. 


INTRODUCTION. 

5  hydrographic  work  of  the  United  States  Geological  Survey 
ies  tlie  collection  of  facts  concerning  and  the  study  of  conditions 
ing  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
>r  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
:igations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
.11  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
ex.  Since  that  date  the  work  has  been  continually  and  gradually 
ded  as  larger  funds  became  available.  The  first  distinctive 
priation  for  gaging  streams  was  made  by  the  act  of  August  18, 
which  contained  an  item  of  $12,500,  ''  for  gaging  the  streams 
etermining  the  water  supply  of  the  United  States,  including  the 
igation  of  underground  currents  and  artesian  wells  in  the  arid 
jmiarid  sections."  (Digest  of  Appropriations  for  1895,  p.  270.) 
ce  that  time  a  similar  act  has  been  passed  each  year  and  the 
priations  have  gradually  increased,  as  shown  in  the  following 

Annual  apprttpriaiions  for  hydrographic  tfurveys. 

tiding  June  :^,  1895 $12,500 

riding  June  30,  1896. 25,000 

idingJuneSO,  1897 50,000 

iiding  June  30,  1898 50,000 

nding  June30,  1899 50,000 

ading  June  30,  1900 50, 000 

iding  June30,  1901 100,000 

idingJune30,  1902 100,000 

iding  June30,  1903 200,000 

iding  June30,  1904 200,000 

iding  June30,  19a5 200,000 

iding  June  30,  1906 200, 000 
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The  chief  feutiire  of  the  work  of  the  liydrographic  division  is  the 
systvnmtic  study  of  the  flow  of  tho  surfaec  waters  and  the  conditioiu 
atf(*ctiiij>;  the  same.  In  this  connec^tion  othc»r  information  that  may  be 
of  use  to  the  enjj^inec^r  or  others  in  hydrogmphic  studies,  such  as  river 
profiles,  duration  and  (extent  of  dania^'  hy  floods,  water-|x>wer  data, 
etc.,  is  eolleeted.  Furthermore,  the  work  has  l>een  so  directed  that 
the  information  colleet<^d  will  l>e  of  direct  viduc  in  the  commcrrial  and 
agricultuml  devolopmeait  of  the  country. 

As  a  result  of  the  increased  appropriations  since  tJune  30,  10<»2,  the 
work  has  been  largely  extended  and  thoroughly  systemizcd.  The 
various  States  have  lx»en  grouped  into  districts,  each  of  which  is  under 
the  supervision  of  a  district  hydi'ographer  who,  with  a  corps  of  assist- 
ants, devotes  his  whole  time  to  the  study  of  the  hydrographic  resources 
of  his  district. 

The  methods  used  in  the  collection  of  these  data  and  in  their  prepa- 
ration for  publication  are  given  in  detail  in  Water-Supply  Paper  Na 
94.     (Hydrographic  Manual,  U.  S.  Geol.  Survey.) 

The  general  plan  of  stream  gaging  w^hich  has  been  developed  is  to 
obtain  eventually  data  in  regard  to  the  flow  of  all  the  important  streams 
in  the  United  States.  With  this  in  view  gaging  stations  are  estab- 
lished at  |K)ints  where  the  data  will  be  of  greatest  commercial  value. 
At  these  stations  discharge  measurements  are  taken  from  time  to  time 
as  typical  river  stages,  and  the  daily  surface  fluctuation  ia  obtained  by 
means  of  gage  readings.  From  these  two  factors  it  is  possible  to  esti- 
mate both  the  total  flow  and  its  distribution  through  the  period  of 
observation. 

The  selection  of  the  site  for  a  gaging  station  and  the  length  of  time 
the  st^ition  is  maintained  depend  largely  upon  the  needs  of  each  lo<*al- 
ity.  If  the  stream  is  to  be  iLsed  for  water  i>ower,  si^ecial  cflforts  are 
made  to  obtiiin  information  concerning  the  low-water  flow.  If  water 
is  to  i)e  stored,  the  high  waters  are  given  spe<rial  attention.  In  all 
sections  i-cMtuin  permanent  stations  are  maintained  for  general  statis- 
tical purposes  to  show  the  conditions  which  exist  through  long  period^. 
They  also  act  as  prinuuy  stations,  and  are  used  in  connection  witli 
short  series  of  measurements  to  determine  the  flow  in  particular  |x>r- 
tions  of  the  drainage  basin. 

(xaging  stations  are  divided  into  two  genenil  classes:  First,  current- 
meter  stations,  and,  scnond,  weir  stations.  The  former  class  is  sub- 
divided as  to  l(K*ation  into  bridge,  cable,  lK>at,  and  wading  stations. 
Fig.  1  shows  a  cable  stiition  with  car,  tag  line,  inclined  gage,  etc.  In 
addition  to  the  bridge,  cable,  or  boat,  the  e(juipment  of  a  current- 
meter  gaging  st4ition  consists  in  a  gage  for  determining  the  daily 
fluctuations  of  the  water  surface,  bench  marks  to  which  the  zero  of 
the  gage  is  referred,  and  pcM-manent  marks  on  the  bridge  or  a  tagged 
line  indicating  the  points   of   mejisurement.     Where  the  current  is 
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ift  some  appliance,  generally  a  secondary  cablo,  is  necessary  to  hold 
e  meter  below  the  sui*face. 

Gaging  stations  are  generally  located  at  bridges,  if  the  channel  con- 
tions  are  satisfactory,  as  from  them  the  meter  can  be  easily  manipu- 
ted,  and  the  cost  of  the  equipment  is  comparatively  small.  The 
ations  are  located  as  far  as  possible  at  points  where  the  channel  is 
might,  both  above  and  below  the  gaging  section,  and  where  there 
•e  no  cross  currents,  backwater,  or  boils.  The  bed  of  the  stream 
lould  be  as  clear  as  possible  from  large  projections  and  of  a  perma- 
int  character.  The,  banks  should  })e  high,  and  should  overflow  at 
gh  stages  only.  At  stations  with  shifting  beds  more  measurements 
e  made,  and  special  methods  of  computing  daily  discharges  are 
iployed.  Great  care  is  taken  in  the  selection  and  equipment  of 
ging  stations  in  order  that  the  data  may  have  the  required  degree 
aecuracv. 


Fio.  1.— Cable  station,  showing  section  of  rivor,  car,  gage,  etc. 

On  many  of  the  larger  rivers,  where  water  power  is  developed  by 
lams,  estimates  of  flow  are  obtained  by  observing  the  hend  on  the 
rest  and  using  a  weir  formula.  On  the  smaller  streams  sharp-c^rested 
^eirs  are  in  some  cases  erected. 

The  principal  instrument  used  in  stream-measurement  work  is  the 
irrent  meter,  by  which  the  velocity  of  the  flow  of  water  is  deter- 
ined.  After  years  of  experience  the  Survey  has  adopted  the  Price 
irrent  meter  for  general  work.  This  meter,  as  is  shown  on  PI.  II, 
miule  in  two  sizes,  known  as  the  large  and  small  Price.  The  small 
•ice  has  been  largely  developed  by  the  oflBcers  of  the  Survey,  using 
e  Price  acoustic  meter  as  a  basis. 

A  discharge  measurement  is  the  determination  of  the  quantity  of 
iter  flowing  past  a  certain  point  at  a  given  time.  This  quantity  is 
e  product  of  two  factors:  (1)  The  mean  velocity,  which  is  the  func- 
)n  of  the  cross  section,  surface  slope,  wetted  perinietei-,  and  rough- 
ss  of  bed;  (2)  the  area,  which  depends  upon  the  permanenc}'  of  the 
d  and  the  fluctuations  of  the  surface,  which  govern  the  depth. 
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swift  some  appliance,  generally  a  secondary  cable,  is  necessary  to  hold 
the  meter  below  the  sui*face. 

Gaging  stations  are  generally  located  at  bridges,  if  the  channel  con- 
ditions are  satisfactory,  as  from  them  the  meter  can  be  easily  manipu- 
lated, and  the  cost  of  the  equipment  is  comparatively  small.  The 
stations  are  located  as  far  as  possible  at  points  where  the  channel  is 
straight,  both  above  and  below  the  gaging  section,  and  where  there 
are  no  cross  currents,  backwater,  or  boils.  The  bed  of  the  stream 
should  be  as  clear  as  possible  from  large  projections  and  of  a  perma- 
nent character.  The  banks  should  be  high,  and  should  overflow  at 
high  stages  only.  At  stations  with  shifting  beds  more  measurements 
are  made,  and  special  methods  of  computing  daily  discharges  are 
employed.  Great  care  is  taken  in  the  selection  and  equipment  of 
gaging  stations  in  order  that  the  data  may  have  the  required  degree 
of  accuracv. 


Fio.  1. — Cable  station,  showing  seotion  of  rivor,  car, 


On  many  of  the  larger  rivers,  where  water  power  is  developed  by 
dams,  estimates  of  flow  are  obtained  by  observing  the  head  on  the 
crest  and  using  a  weir  formula.  On  the  smaller  streams  sharp-(Tested 
weirs  are  in  some  cases  erected. 

The  principal  instrument  used  in  stream -moiusurement  work  is  the 
current  meter,  by  which  the  velocity  of  the  flow  of  water  is  deter- 
mined. After  years  of  experience  the  Survey  has  adopted  the  Price 
current  meter  for  general  work.  This  meter,  as  is  shown  on  PI.  II, 
is  made  in  two  sizes,  known  as  the  large  and  small  Price.  The  small 
Price  has  been  largely  developed  by  the  oflBcers  of  the  Survey,  using 
the  Price  acoustic  meter  as  a  basis. 

A  discharge  measurement  is  the  determination  of  the  quantity  of 
water  flowing  past  a  certain  point  at  a  given  time.  This  quantity  is 
the  product  of  two  factors:  (1)  The  mean  velocity,  which  is  the  func- 
tion of  the  cross  section,  surface  slope,  wetted  perimetei-,  and  rough- 
ness of  bed;  (2)  the  area,  which  depends  upon  the  permanenc}'^  of  the 
bed  and  the  fluctuations  of  the  surface,  which  govern  the  depth. 
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In  making  the  measurement  an  arbitrary  number  of  points  are  \^ 
off  perp(»ndicular  to  the  thread  of  the  stream  (see  fig-  1),     These  ] 
are  usually  at  regular  int<?rvals  varying  from  2  to  2<)  feet,  de| 
uix)n  the  size  and  conditions  of  the  stream.     They  are  known  a^  1 
uring  points,  and  at  them  the  observed  data,  the  velocities  tintt ) 
ings,  an*  taken.     The  perpendiculai*s  dropped  fFom   the  mc 
IK)ints  divide  the  gjxging  section  into  strips,  and  for  i;meh  strip  or  |)iij 
of  strips  the  mean  velocity,  area,  and  discharge  are  determined  ii 
pendently;  thus  conditions  existing  in  one  part  of  tin*  strpjim  ar«i 
distributed  to  parts  where  they  do  not  apply. 

The  methods  of  obtaining  velocity  with  the  current  niot^^r?;  whkt 
are  in  geueml  use  may  be  grouped  into  three  clasaea:  Single  pomt* 
multiple  point,  and  integration. 

The  single-point  method  consists  in  holding  the  me  tar  either  at  tfe 
depth  of  the  thread  of  mean  velocity,  or  at  an  arbitrary^dcpth  for  _ 
which  the  coefficient  for  reducing  to  mean  velocity  has  been  deter*  I 
mined.  Extensive  experiments  by  vortical  velocity-curve*!  flbowtbit 
the  thread  of  mean  velocity  lies  at  from  0.5  to  0.7  of  tlie  total  d^k 
In  genenil  practice  the  thn^ad  of  meiin  velocity  is  considered  tolltit 
O.O  depth,  and  it  is  at  this  depth  that  the  meter  is  held  in  the  iimjoritY 
of  the  measurements,  this  iMMng  known  as  the  six-tenth  dej>th  method. 
It  is  found  by  a  large  number  of  vertical  velocity-cune  measuremeuk 
t^ik(»n  on  various  streams  and  under  various  conditions,  that  the  coeffi* 
cient  for  reducing  the  velocity  obuiined  at  six-tcntb>i  depth  to  mean 
velocity  is  practically  unity,  ninging,  in  a  series  of  910  nie^isurejnunt'i 
mad(*.  at  89  gaging  stations,  b(»tween  O.W  and  1.04,  with  a  tiiean  for 
thr»  1>10  observations  of  1. 00.  In  the  other  principul  sini,'!**  point 
method  the  meter  is  held  near  the  surface,  usually^  1  foot  below,  or  low 
enough  to  be  out  of  the  a(*tion  of  the  wind  or  other  disturbing  infln- 
ences.  This  is  known  as  the  subsurface  method.  The  coefficient  for 
reducing  the  velocities  tiiken  at  the  sul)surfiice  has  been  found* by 
repeated  experiments  with  vertical  velocity -curves  to  be  from  0.85  to 
(».l>r>,  depending  upon  the  depth  of  the  stream  and  velocity  and  ( 
conditions.  This  metliod  is  specially  adapted  for  flood  measur 
or  when  the  velocity  is  so  great  that  the  meter  can  not  be  kept  at  M 
depth. 

The  three  principal  nniltiple-point  methods  in  general  use  are:  The 
vertical  velocity-curve;  top  and  bottom;  and  top,  lK>ttom,  and  mid 
depth.  In  the  vertical  v^'locity -curve  method  a  scries  of  velocity 
determinations  are  taken  in  the  vertical  at  regular  intervals,  usually 
from  0.5  to  1  foot  apart.  Hy  plottmg  these  vc^loc^ities  as  abscissas  and 
their  depths  as  ordinates,  and  drawing  a  smooth  curve  through  these 
points,  the  vertical  velocity -curve  is  produced,  which  shows  the 
change  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  depth 
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ito  the  area  bounded  by  this  mean  velocity  curve  and  the  initial  line, 
•wing  to  the  length  of  time  it  takes  to  make  these  measurements  they 
re  seldom  used  except  for  determining  coeflScients  for  purposes  of 
)mparison  and  for  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  from  0.6  to  1 
)ot  below  the  surface  and  about  0.5  foot  above  the  bottom,  and  the 
lean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
)r  that  vertical.  This  method  is  not  well  adapted  for  general  work, 
i  the  roughness  of  the  bottom  disturbs  the  velocity  at  that  point. 
or  shallow  streams  with  comparatively  smooth  beds  good  results  are 
stained  by  this  method.  In  the  third  multiple-point  method  the 
leteris  held  at  mid  depth,  0.5  foot  below  the  surface  and  0.5  foot 
tx)ve  the  bottom,  and  the  mean  velocity  is  determined  by  dividing  the 
im  of  the  top  velocity,  twice  the  mid-depth  velocity,  and  the  bottom 
elocity  by  4. 

The  vertical  integration  method  consists  in  moving  the  meter  at  a 
low,  uniform  speed  from  the  surface  to  the  bottom  and  back  again  to 
le  surface.  The  number  of  revolutions  and  the  time  taken  in  the 
peration  is  noted,  and  the  mean  velocity  is  found  by  dividing  the 
umber  of  revolutions  by  the  number  of  seconds  taken  in  the  run. 
his  method  has  the  advantage  in  that  the  velocity  at  each  point  of 
le  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
nder  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  for  determining  the  discharge  of 
le  stream,  depends  upon  the  stage  of  the  river,  which  is  taken  on  a 
age,  and  the  general  contour  of  the  bed  of  the  stream,  which  is  found 
7  sounding.  The  soundings  are  usually  taken  at  each  measuring 
3int  at  the  time  of  the  discharge  measurement,  either  by  using  the 
eter  and  cable  or  by  a  special  sounding  line  or  rod.  For  stations 
ith  permanent  beds  standard  cross  sections  are  usually  taken  during 
w  water.  These  sections  serve  to  check  the  soundings  which  are  taken 
the  time  of  the  measurements,  and  from  them  any  change  which 
ay  have  taken  place  in  the  bed  of  the  stream  can  be  detected.  They 
e  also  used  for  obtaining  the  area  for  use  in  high-water  measurement 
•mputations,  as  accurate  soundings  are  hard  to  obtain  at  high  stages. 
In  computing  the  discharge  measurements  from  the  observed  veloci- 
38  and  depths  at  the  various  points  of  measurements  the  measuring 
ction  is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
ean  velocity,  area,  and  discharge  are  determined  separately  for  either 
single  or  double  strip.  The  total  discharge  and  area  are  the  sums 
f  those  for  the  various  strips,  and  the  mean  velocity  is  obtained  by 
ividing  the  total  discharge  by  the  total  area. 

The  volume  of  water  flowing  in  a  stream  is  known  as  run-oflf.  In 
•^pressing  it  various  units  are  used,  depending  upon  the  kind  of  work 
>r  which  the  data  are  needed.     Those  used  in  this  report  are  "second- 
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feet,"  '*  acre-feet,"  "  run-off  per  square  mUe,"  and  *' run-off  in  deplk 
in  inches,"  and  niay  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  andii 
the  body  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  alt 
rate  of  1  foot  per  second. 

The  ""  m;re-foot"  is  the  unit  of  capacity  used  in  connection  with  stor- 
age for  irrigation  work,  and  is  equivalent  to  43,560  cubic  feet  It  is 
the  quantity  required  to  cover  an  acre  to  a  depth  of  1  foot.  There  is 
a  convenient  relation  l)etw€en  the  second-foot  and  the  acre-foot;  1 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic 
feet,  which  equals  1.9835  acre-feet,  or,  approximately,  2  acre-feet 

The  expression  ^'sec'ond-feet  per  square  mile"  means  the  avenige 
number  of  cubic  feet  of  water  flowing  each  second  from  ever}'  square 
mile  of  dminage  area  on  the  assumption  that  the  run-off  is  uniformly 
distributed. 

''  Dcq)th  in  inches"  means  the  depth  of  water  in  inches  that  wouM 
have  covered  the  dminage  area,  uniformly  distributed,  if  all  the  water 
could  have  accumulated  on  the  surface.  This  quantity  is  used  for 
comparing  run-off  with  mi nf all,  which  quantity  is  usually  given  in 
depth  in  inches. 

It  should  be  noticed  that  '"acre-feet"  and  "depth  in  inches"  repre- 
sent the  actual  quantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "'second- feet,"  on  the  contrary,  is  merely 
a  mte  of  flow  per  second. 

The  base  data  for  computing  the  daily  discharge  of  a  stream  are  the 
daily  gage  heights  and  the  various  discharge  measurements,  of  which 
there  should  be  a  sufficient  number  to  cover  the  range  of  stage.  The 
fundamental  laws  upon  which  these  computations  are  based  are  the 
following: 

(1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at 
or  near  the  gaging  station  remain  constant; 

(2)  Neglecting  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a 
given  stage;  and 

(3)  The  discharge  is  both  a  function  of,  and  increases  gradually  with, 
the  gage  heights.     (2  and  3  dei)end  on  1.) 

As  the  beds  of  many  streams  are  changeable,  the  problem  divides 
itself  into  two  classes:  (1)  Those  of  streams  with  permanent  or  prac- 
ticully  permanent  l)eds,  and  (2)  those  of  streams  with  changeable  beds. 
The  base  datu  and  methods  of  obtaining  them  are  the  same  for  either 
class,  and  it  is  only  in  the  computation  of  the  mean  daily  flow  that 
different  methods  are  necessary. 

In  determining  the  daily  discharge  of  streams  with  permanent  beds, 
the  results  of  the  discharge  measurements  are  plotted  on  cross-section 
paper,  with  gage  heights  as  ordinates  and  discharges  as  abscissas. 


TORON,  GBOVSB, 
AND  HOYT. 


]  INTRODUCTION.  15 


Ihrough  these  points  a  smooth  curve  is  drawn,  which  shows  the  dis- 
charge for  any  gage  height,  and  from  which  a  rating  table  is  prepared. 
The  mean  velocity  and  area  determined  for  each  discharge  measure- 
ment are  also  plotted.     Through  these   points  the  curves  of   mean 
velocity   and  of  area  are  drawn,  and   the  rating  curve  is  largely 
determined  by  taking  the  product  of  the  mean  velocity  and  the  area 
tt  various  stages  as  determined  by  these  curves.     These  curves  of 
mean  velocity  and  area  are  of  special  value  in  determining  the  location 
of  the  rating  curve  for  stages  at  which  actual  discharge  measurements 
are  not  available  and  for  extending  the  discharge  cui*ve  outside  the 
limits  of  the  measurements.     In  the  preparation  of  the  rating  table  the 
discharge  for  each  tenth  or  half-tenth  on  the  gage  is  found  from  the 
curve.     The  first  and  second  differences  of  these  discharges  are  then 
taken  and  adjusted  according  to  the  law  that  they  shall  either  be  con- 
stant or  increasing,  never  decreasing.     The  discharges  in  the  table 
are  then  changed  in  accordance  with  these  adjusted  differences.     In 
making  up  the  station  rating  curve  the  individual  discharge  meas- 
urements and  the  conditions  under  which  they  were  taken  are  carefully 
studied,  in  order  that  proper  weight'  shall  be  given  to  each  measure- 
ment.    Rating  curves  in  general  take  the  form  of  a  parabola,  and  as  a 
rule  the  high-water  portion  of  the  curve  approaches  a  straight  line. 
For  stations  of  permanent  character  the  results  of  the  measurements 
from  year  to  year  should  be  within  5  per  cent  of  the  curve,  with  the 
exception  of  those  taken  during  high  water,  when  the  probable  error 
may  be  as  high  as  10  per  cent. 

The  determination  of  the  daily  discharge  of  streams  with  change- 
able beds  is  difficult,  and  unless  frequent  discharge  measurements 
are  made  the  results  obtained  are  only  roughly  approximate.  For 
streams  with  continually  shifting  beds,  such  as  Colorado  River  and  the 
Rio  Grande,  discharge  measurements  are  made  every  two  or  three 
days,  and  the  discharges  for  the  intervening  days  are  obtained  by 
interpolation,  modified  by  the  gage  heights  for  these  days.  For  sta- 
tions with  beds  which  shift  slowly,  or  are  only  materially  changed 
during  floods,  station  rating  curves  and  tables  can  be  prepared  for  the 
periods  between  changes,  and  satisfactory  results  can  be  obtained  with 
two  or  three  measurements  a  month,  providing  measurements  are 
taken  soon  after  the  changes  occur. 

In  determining  the  flow  for  periods  when  the  streams  are  frozen, 
special  rating  curves  and  tables  have  to  be  prepared  from  measure- 
ments taken  under  these  conditions.  The  methods  of  constructing 
these  curves  and  tables  are  the  same  as  for  open  sections.  The  dis- 
charge measurements,  however,  are  either  taken  by  integration  in 
verticals  or  by  the  vertical  velocity -curve  method,  as  sufficient  experi- 
ments have  not  been  made  on  ice-covered  streams  to  determine  the 
Jaws  which  govern  the  position  of  the  thread  of  mean  velocity. 
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The  Report  of  Progress  of  Stream  Measurements  for  the  Caleiidar 
Y'^ear  1904,  of  which  this  is  Part  II,  is  published  in  a  series  of  twel?e 
Water-Supply  Papers,  Nos.  124-135,  inclusive,  under  the  following 
subtitles: 

Part  1 .  Atlantic  coast  of  New  England  drainage. 

Part  2.  Hudson,  Passaic,  Raritan,  and  Delaware  River  drainages. 

Part  3.  Susquehanna,  Patapsco,  Potomac,  James,  Roanoke,  Cape  Fear,  and  Yadkin 
River  drainages. 

Part  4.  Santee,  Savannah,  Ogeechee,  Altamaha  rivers,  and  Eastern  Gulf  of  Mexico 
drainage. 

Part  5.  Eastern  Mississippi  River  drainage. 

Part  6.  Great  Lakes  and  St.  Lawrence  River  drainage. 

Part  7.  Hudson  Bay,  Minnesota,  Wapsipinicon,  Iowa,  Des  Moines,  and  MiflBooii 
River  drainages. 

Part  8.  Platte,  Kansas,  Meramec,  Arkansas,  and  Red  River  drainages. 

Part  9.  Western  Gulf  of  Mexico  drainage. 

Part  10.  Colorado  River  and  Great  Basin  drainage. 

Part  11.  The  Great  Basin  and  Pacific  Ocean  drainage  in  California. 

Part  12.  Columbia  River  and  Puget  Sound  drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and  the 
larger  drainages  are,  for  convenience  in  an-angement,  subdivided  into 
smaller  ones,  under  which  the  data  are  arranged,  as  far  hs  practicable, 
geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  results  of  the  computations  based  upon  the  obser- 
vations, and  such  other  information  that  has  been  collected  that  has  a 
direct  bearing  on  these  data,  including,  as  far  as  practicable,  descrip- 
tions of  the  drainage  areas  and  the  streams  draining  them. 

For  each  regular  station  are  given,  as  far  as  available,  the  following 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give,  as  far  as  possible,  such  general 

facts  about  the  locality  and  equipment  as  would  enable  the  reader  to 
find  the  station  and  use  the  same.  They  also  give,  as  far  as  possible, 
a  complete  history  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data 
collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year.  This  includes  the  date,  the 
hydrographer's  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  daily  gage  heights  gives  for  each  day  the  mean  height 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 


"^SS^iSJ?^"']  INTKODUOnON.  17 

ings  taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  by  the  gage  heights. 

In  the  table  of  estimated  run-off  the  column  headed  "Maximum" 
gives  the  mean  flow  for  the  day  when  the  mean  gage  height  was  the 
highest,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
height.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
been  short  periods  when  the  water  was  higher  and  the  corresponding 
discharge  larger  than  given  in  this  columm.  Likewise  in  the  column 
of  ^'Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 
the  mean  gage  height  was  lowest.  The  column  headed  "Mean"  gives 
the  avei-age  flow  for  each  second  during  the  month.  Upon  this  mean 
the  computations  for  the  three  remaining  columns  which  are  defined 
on  page  14  are  based. 

In  the  computations  for  the  tables  of  this  report  the  following  gen- 
eral and  special  rules  have  been  used: 

FStndamerUal  rules  for  computation. 

1.  The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and 
money  is  imperative. 

2.  All  items  of  computation  should,  in  general,  be  expressed  by  at  least  two  and 
by  not  more  than  four  significant  figures. 

3.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose 
per  cent  of  error  is  5  times  the  average  per  cent  error  of  all  the  other  measurements 
should  be  rejected. 

4.  In  reducinfi:  the  number  of  significant  figures,  or  the  number  of  decimal  places, 
by  dropping  the  last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without 
changing  the  preceding  figure.     Example:  1,827.4  becomes  1,827. 

(b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and 
increase  the  preceding  figure  by  1.     Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  precedeii  by  an  even 
figure,  drop  the  5.     Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd 
figure,  drop  the  5  and  increase  the  preceding  figure  by  1.  Example:  1,827.5  becomes 
1,828. 

5.  In  constructing  and  applying  rating  tables  a  maximum  limit  of  one-half  per  cent 
error  should  seldom  be  exceeded. 

Special  rules  for  compulaliofi. 

1.  Rating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are 
based  will  warrant.  No  decimals  are  to  be  used  when  the  discharge  is  over  50 
f^vond-feet. 

2.  Daily  disi-hargea  shall  be  applie<l  directly  to  the  gage  heights  as  they  are 
tabulated. 

3.  Monthly  means  are  to  be  curried  out  to  one  detnmal  place  when  the  quantities 
art»lielow  100  second-feet,  l^tween  100  and  10,000  second-feet,  the  last  figure  in  the 
monthly  mean  shall  l)e  a  significant  figure.     This  also  applies  to  the  yearly  mean. 

4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall 
be  carried  out  at  least  to  three  significant  figures,  except  in  the  case  of  decimals, 
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where  the  first  significant  figure  is  preceded  by  one  or  more  naughts  (0),  when  the 
quantity  shall  be  carried  out  to  two  significant  figures.  Example:  1.25;  .125;  .012; 
.0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in  three 
significant  figures  and  at  least  two  decimal  places. 

The  results  of  the  stream  measurements  made  during  previous  jear8 
by  the  United  States  Geological  Surve}-  can  be  found  in  the  following 
Surve}^  publications.  A  detailed  index  of  these  reports  (from  1888- 
1903)  is  given  in  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply   Papers  Nos.    15  and    16;    Nineteenth   Annual   Report, 

Part  IV. 

1898.  Water-Supply  Papers    Nos.   27   and    28;    Twentieth   Annual    Report, 

Part  IV. 

1899.  Water-Supply   Papers  Nos.  35  to  39,  inclusive;  Twenty-first  Annual 

Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47  to  52,  inclusive;  Twenty -second  Annua' 

Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 

1903.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124  to  129,  inclusive. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130  to  135,  inclusive. 

A  limited  number  of  these  are  for  free  distribution,  and  as  long  jus 
the  supply  lasts  they  may  be  obtained  by  application  to  the  Director 
United  States  Geological  Survey  or  to  members  of  Congress.  Other 
copies  are  filed  with  the  Superintendent  of  Public  Documents,  Wash- 
ington, D.  C,  from  whom  they  ma}^  be  had  at  prices  slightly  above 
cost.  Copies  of  Government  publications  are,  as  a  rule,  furnished  to 
the  public  libraries  in  our  large  cities,  where  they  may  be  consulted  by 
those  interested. 

COOPERATION  AND  ACKNOWIiEDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained 
through  local  hydrographers.  Acknowledgment  is  extended  to  other 
persons  and  corporations  who  have  assisted  local  hydrographers  or 
have  cooperated  in  any  way,  either  by  furnishing  records  of  the  height 
of  water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabetically  b}^  States,  gives  the  namej? 
of  the  resident  hydrographers  and  others  who  have  assisted  in  fumish- 
ing  and  preparing  the  data  contained  in  this  report: 
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New  Jeraey. — District  hydrographer,  E.  G.  Paul  during  first  half  and  N.  C.  Grover  « 
dnring  the  last  half  of  the  year,  assisted  by  H.  D.  Comstock. 

New  York. — District  hydrographer,  R.  E.  Horton,  *  assisted  by  C.  C.  Covert.  Rec- 
ords have  been  furnished  by  the  following:  E.  A.  Fisher,  city  engineer,  and  John  F. 
Skinner,  special  assistant  ensjineer,  Rochester,  N.  Y.;  T.  P.  Yates,  Waverly,  N.  Y.; 
William  S.  Bacot,  Utica,  N.  Y.;  International  Paper  Company,  Fort  Edward,  N.  Y.; 
Schroon  River  Pulp  and  Paper  Company,  Warrensburg,  N.  Y. ;  Duncan  Company, 
R.  P.  Bloss,  Mechanicsville,  N.  Y.;  Geoi^  Beebe,  deputy  city  engineer,  Syracuse, 
N.  Y.  Special  acknowledgment  is  made  of  the  interest  and  assistance  of  Hon. 
I'Mward  A.  Bond,  State  engineer,  and  William  Pierson  Judson,  deputy  State  engineer. 

Pmnsylvania. — District  hydrographer,  E.  G.  Paul  during  first  half  and  N.  C. 
(irover  during  the  last  half  of  the  year,  assisted  by  H.  D.  Comstock.  Special 
acknowledgment  is  due  to  Mr.  John  E.  Codman  for  the  records  of  flow  of  the  streams 
in  the  vicinity  of  Philadelphia. 

HUDSON  RIVER  DRArN^AGB  BASIN. 

HUDSON   RIVER  AT   FORT  EDWARD,  N.  Y. 

This  station,  which  is  located  at  the  dam  of  the  International  Paper 
Comjmny,  was  established  in  1895,  in  connection  with  the  upper  Hud- 
son storage  surveys/  The  dam  is  of  framed  timber  on  slate- rock 
foundation,  and  has  but  little  leakage.  The  crest  is  straight,  very 
nearly  level,  and  587.6  feet  in  length.  The  crest  gage  zero  stands 
at  the  level  of  the  lip  of  the  dam  proper.  Flashboards  are  usually 
maintained  on  the  dam  from  15  inches  to  18  inches  in  height.  A  rec- 
ord is  kept  of  the  height  of  flashboards,  and  of  the  times  of  their 
setting  and  removal. 

There  are  62  water  wheels  in  the  adjoining  mill.  These  are  nearly 
all  of  modem  types,  which  have  been  tested  at  the  Holyoke  flume.  A 
record  is  kept  of  the  daily  run  of  each  in  hours,  as  well  as  of  the  work- 
ing head,  which  is  usually  19  feet.  The  discharge  through  the  turbines 
is  taken  from  diagmms  expressing  the  flow  as  a  function  of  the  work- 
ing head  and  number  of  wheel-hours  run. 

In  the  winter  of  1896-97  a  flood  spillway  was  cut  around  the  south 
md  of  the  dam,  over  which  the  water  begins  to  flow  whenever  it 
•eaches  the  level  of  the  crest  of  the  flashboards.  The  profile  of  the 
ipillwa}'  is  very  irregular  and  causes  some  uncertainty  in  the  calcu- 
ated  flow  during  times  of  high  water. 

Whenever  the  flashboards  are  off  from  the  main  dam  the  flow  is  com- 
puted l>y  means  of  coeflicients  derived  from  the  United  States  Geolog- 
ical Survey  experiments  on  a  model  dam  of  similar  cross  section. 

With  the  flashboards  on,  the  flow  has  been  computed  by  the  Francis 
formula  for  the  thin-edged  weir.  During  the  dry  season  but  little 
water  passes  over  the  dam,  the  entire  flow  being  employed  to  drive 
the  turbines. 

"The  office  of  the  district  hydrographer  for  New  Jersey  and  Pennsylvania  is  at  the  United  States 
^)Iogical  Survey,  Washington,  D.  C. 
^The  office  of  the  dliitrict  hydrographer  for  New  York  is  75  Arcade,  Utlca,  N.  Y. 
<^8ee  Report  of  State  Engineer  and  Burveyor  of  New  Yorlc,  1896,  p.  106. 
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A  new  and  accurate  profile  of  the  crest  of  the  dam,  obtained  in  1903, 
has  been  used  to  determine  the  discharge  for  1903  and  1904. 

During  the  navigation  season  water  is  diverted  from  Hudson  River 
at  Glens  Falls  feeder  dam,  7  miles  above  Fort  Edward,  for  the  supply 
of  Champlain  Canal. 

The  Champlain  Canal  feeder  was  measured  at  Glens  Falls  on  August 
25,  1904,  giving  a  discharge  of  302  second- feet. 

The  drainage  area  tributary  to  the  Hudson  above  Fort  Eldward  is 
0.62  of  that  of  the  same  stream  above  Mechanicsville  gaging  station. 
The  principal  intervening  tributaries  are  Hoosic  River  and  Batten 
Kill,  having  drainage  areas  of  730  and  460  square  miles,  respectively.* 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Mean  daily  duchargej  in  second-feet^  of  Hudson  River  cU  Fort  Edtoard,  N,  Y.^for  190S 

and  1904. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7., 

8. 

9. 
10. 
11. 
12. 
13., 
14.. 
15. 
16. 
17. 
18. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25., 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1903. 


Jan. 


Feb. 


4,460 
4,260 
2.100 

4,9S0 
4,810 
4,460 
4,530 
4,170 
1,870 

«>3,820 
8,620 
3,840 
3,860 
4,100 
4,260 
2,100 

«»2,460 
3,  MO 
3,380 
3,540 
4,130 
4,170 
2,100 

«»3,820 
4.360 
4,260 
4,100 
4.080 
4.360 
2,200 


l>6.800 
6,460 
6, 

5,980 
6,840 
6,840 
4, 

«>6,130 
5,960 
4,980 
4,810 
6,160 
6,160 
4,000 

fc6,330 
5,660 
5,260 
4, 

4,710 
4,710 
2,550 
6,960 
5,710 
4.010 
4,010 
4,010 
2,010 

b5,320 


Mar. 


Apr. 


«»9,500 
12, 

10,800 
10,800 
9,560 
8,880 
8,040 

(>14,O30 
17,680 
17,680 
17,520 
17,520 
17,520 
15,480 

fcl7,360 
16,460 
14.380. 
14,380 
15,540 
18,020 
17,380 

&23,960 
27,710 

t>3.\7SO 

ft34,890 
28,760 
22,060 
15,750 

M8,060 
10,290 
9,910 


10,640 
10,640 
8,970 
6.840 
l>6,330 
11,840 
10,800 
10,040 
8,880 
8.880 
5,760 
b6,800 
7,820 
7.210 
4, 
5,260 
5,260 
6,840 
b6,800 
5,260 
4.260 
4.210 
4,040 
4,040 


b2.840 
3,740 
3,740 
3,740 
3,740 


May. 


3,840 
1,640 

«>2,160 
4,250 
4,660 
4,420 
3.510 
4,560 
2,250 

M,980 
3,460 
2,950 
2,440 
2,440 
2,830 
1 

«» 1,260 
2,670, 
2.670 
3,830 

ft  3, 540 
2,920 
1,330 
ft  990 


June. 


2,380 
2,310 
2,510 


2,860  <>6,050 


1.750  ft2.070 


ftl,C10 
61.610 
ft  1, 430 
1,610 
1,220 
ft  1,670 


2,360 
1.620 
ft600 
2,920 
3,260 
3,260 
3.260 
3, 
5,060 

ft  6,  aw 

12.050 
7,350 
5,910 
9.490 
9,120 
3,710 
11,550 
16,640 
15,860 
14,680 
13,690 
13,080 
11.880 
10,940 
10.  o-iol 

7,82o| 
I 


July. 


6,460 
6.460 
6,160 


06.060 
5,410 
4,550 
4,390 
4,220 
3,800 
2,010 

ft  2. 460 
4,080 
4,200 
4,200 
4,810 
4,200 
2,130 

ft  2, 460 
3,690 
3,690 
4,310 
5,980 
6,460 
4,170 

ft  6, 050 
6,46o| 
4,710' 
4,030 
4,030 
4.030i 


Aug. 


2,070 
03,820 
4,800 
4,800 
5,060 
5,810 
5.990 
4,090 
ft  6, 130 
5,810 
5,990 
6,290 


Sept. 


5,990 
5.810 
5,240 
4,540 
1,430 
02,840 
08,420 
3,580 
8,720 
8,720 
3,T20 
2,050 


7,280  02,460 
7,040     8.280 


4,090 
06,060 
4,290 
3,540 
8,360 


2,780 
2.890 
2,700 
8,030 
1,740 


ft  780  02,460 
0360     3,030 


1,640 
ft3,820 
4.640 
4,390 
4.840 


2,890 

2,: 

2.64o' 
2.640| 
1.540 


Oct 


2,940  04,430 


2,940 
1.660 
1,370 
2.940 
3,440 
3,810 


4,060  02,460 

4,440 
16,600 
016,840 
13,600 
10.800 


10,800 
8,420 
7,200 
8,880 
8,120 
11,320 
10,320 
10,320 
8.880 
8,880 
.5,520 
4 


4,840  02,460 
4.840  2,890 
2,770  2,640 
>5.130  2,390 
5.740 ' 


Nov. 


Dec. 


62,  MO 


6,140    4,d» 


4,690 
4,860 
4,860 
4.860* 
2.870 


S,»0 

4,oai» 

a  710 
3,  SO 


4,440'  8,8» 

4.300J  3.6» 

4,300  3.750 

4,300  1,W» 
4.300  62. 4» 

2,460  4.060 

02,460|  3,810 

4,060  3.S10 

4,200  3,  WO 

4,620  3,810 

4,2eo|  2.00O 
4,2601 02,  leO 

1,880,  4,5© 


4,000 
4,000 
4,000 


02.460 

04,300 

04,300 

02, 460' 03.820 
4,980|02.460Jft3,S» 
4,980  ft2.84oU3.fflO 

62.8'"  4,400 
4,060|03,210|  4.40O 
4,080  08,210,  4.40O 
1,900 1    4,<0O 


n  Water  power  ol  upper  Hudson  River  in  describerl  in  Rt'port  o(  New  York  State  Engineer  and  Sur- 
veyor, 1895.  pp.  124-164. 
ft  Sundays,  holidays,  and  for  repairs.  mill.<(  shut  down. 


^^kSTho??!^*']       HUDSON   RIVER   DRAINAGE    BASIN.  21 

Mean  daily  ducharffe,  in  second-feet,  of  Hudson  River  cU  Fort  Edward,  N.  K,  etc. — Cont'd. 


Day. 


1904. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

U 

19 

20 

21 

22 

28 

24 

25 

2S 

27 

28 

29 

80 

81 


Jan. 


Feb. 


Mar. 


3,020 
2,750 
2,900 
2.640 
2,640 
1,910 

a2,460 
3,610 
4,280 
4,530 
4,440 
4,360 
3,020 

a  6, 130 
4,030 
3,900 
3,680 
3,090 
2,430 


8,380 
8,490 
2,610 
u2,460 
3,950 
4.200 
7,420 


6,620 

4,430 
0  3,210 

5,900 

6,870 

5,620 

5,990 

6,m 

4,790' 
a  2, 460 

5,460| 

5.210: 

5, 120 

5,120 

6,370' 

4,290 
a2,160 

5,030' 

4.65o' 

4,410 

4,160  a  3, 820     4,360| 

4,520 

3,560 


Apr. 


May. 


8,060  13,240 


,380 


8,120  10,800  -22,660 


al8,330 
13,540 
14,060 
16,840 
16,840 


June. 


4, 
4, 
4, 
3, 

320     8, 
7, 


18,380al6,120 
820 


18,370 
8,040027,630 
8,420|  31,620 
7.010  29,480 
a7.820  20,560 
4,900  25,380 
4,620  17, 320010, 
4,960  12,630 
4,170'all,680 


4,260  11,280 
2,840  11,000 


1,840  0  2.4601 


3,630     4,210. 
3,540^    5,980 


9,280 
8,820 
7,190 
4,760 


o3,210  8.790  ll,28aol0,090 
6,240  8,930'  13,54o'  15,680 
6,240|    3,840'  11.820  15,680 


6,120^ 
6,120i 

6,i; 

4 
02,460 


2,390.al6,810 


o3,820 

8,; 


16,340 
13,240 
13,240 
13,240 


13,540 
13,540 
21,540 
21,740 


880  11,240 
810 
400 
440 


9, 
al3, 
8. 
7, 
6. 
6, 
4, 
2, 
390  ol, 


7, 
7, 
7, 
7, 
6, 

0  9,540  3, 
7, 


,620 
1,330 


020 
430 
130 
890 
200 
890 
980 
000 


July.     Aug. 


300     3, 
2, 


180 
280 


3,030 
2,310 

8! 
(«) 
3,080 
3,420 
3,080 
2,780 
2,210 
(«) 
2,410 
2,160 
2,280 
2,780 
2,910 
2,030 
(«) 
2,410 
2,410 
1,910 
2,160 
1,780 
1,710 
(«) 
1,780 
1, 410 
1,410 
IJ 
2,160 
1,480 
(«) 


Sept. 


3,6'20 
2,200 
2,830 
2,340 
2,330 
4,150 

03,990 
3,860 
2.340 
2.520 
2,720 
2,810 
1,940 

ol,730 
2,230; 
2,060j 
1.46o{ 
1,770 
1,950^ 
1,280 
"450 
6,330 
6,820 
6,660 
4,840 
4,460 
2,450 

o2,030 
2,660 
2,320 
2,270 


2,210 
2,220 
1,770 

ol,200 

o2,810 
8,810 
2,190 
8,010 
2,530 
1,750 

o2,010 
2,780 
2,220 
2.»40 
2,230 
2.230 
1,910 

u 1,510 
3,560 
2,710 
2,730 
2,730 


Oct. 


Nov 


3.310 

o7,450 
6,180 
4,820 
5,190 
4,490 
3,480 
1,520 

o8,010 
3,620 
8,860 
5,510 
5,380 
5,050 
2,680 

03,990 
4,290 
3,660 
8,220 
3,510 
3,780 

14,020 
2,740<r20,510 


2,020 
0  2,980 
4,540 
4,350 
4,680 
4,680 
4,150 


16,780 
13,840 
11,160 
9,480 
7,980 
4.850 
O7.450 
5,720 


5,050 
4,960 
4,160 
3,920 
1,870 

o2,800 
3,670 
3,260 
3,120 
2,910 
3,280 
2,070 

o2,800 
3,980 
2,660 
2,660 
2,660 
2,410 
1,220 

o2,490 
8,080 
2,080 
2,580 
1,640 
2,230 
1.140 

o2,010 
3,580 
2,780 
2.280 


Dec. 


2,410 
2,530 
1,140 

O2.190 
2,710 
1,810 
2,160 
2,720 
2,160 
1,020 

01,780 
2,740 
2,160 
2,530 
2,160 
2,160 
1,220 

ol,780 
2,190 
2,600 
2,030 
1,910 
2,060 
960 

o2,740 

o2,660 
2,990 
8,220 
8,740 
8,740 
1,560 


o  Sundays,  holidays,  for  repairs,  mills  shut  down. 
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[mils. 


Estimated  viorUhly  discharge  of  Hudson  River  at  Fbrl  Ed^vardj  N.  Y.,  for  190S  and  iS^ 
[Drainage  area,  2,800  square  miles.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

Septeml>er . 
October  ... 
November . 
December  . 


1903. 


The  year  , 


1904. 

January  

February  

March 

April 

May 

June 

July,  26  days 

August 

September 

October 

November 

December 


The  year 


DischafKe  in  second-feeL 


I 
Maximum.     Minimum. 


4,980 
6,960 

35,780 

11,840 
4,560 

.16,640 
6,460 
7,250 
5,990 

16,600 
5,140 
4,560 


35,780 


6,620 

5,130 

16,810 

31,620 

22,660 

13,400 

3,420 

6,820 

4,680 

20,510 

5,050 

3,740 


31,620 


Mean. 


1,870  I 
2,010  ! 
8,040 
1,750 

990 

600 
2,010 

360 
1,430 
1,370 
1,880 

710 


2,160 

1,840 

2,460 

4,750 

4,860 

1,040 

830 

450 

1,200 

1,520 

1,140 

980 


450 


3,728 
5,238 
17,040 
6,398 
2,561 
7,184 
4,554 
4,486 
3,080 
6,691 
3,733 
3,546 


5,687 


4,889 

3,403 

7,009 

16,030 

10,250 

5,090 

«2,211 

2,949 

2,753 

6,440 

2,843 

2,248 


5,510 


Run-off. 


Seoond-feet 


1.33 
1.87 
6.09 
2.28 
.915 
2.57 
1.63 
1.60 
1.10 
2.39 
1.33 
1.27 


Depth  in 
inches. 


2.03 


1.75 
1.22 
2.50 
5.72 
3.66 
1.82 

.790 
1.05 

.983 
2.30 
1.02 

.803 


1.97 


1.53 
l.% 
7.02 
2.54 
1.05 
2.87 
1.88 
1.84 
1.23 
2.76 
1.48 
1.46 


27.61 


2.02 
1.27 
2.88 
6.38 
4.22 
2.03 

.911 
1.21 
1.10 
2.65 
1.14 

.926 

26.74 


a  Mean  for  26  days  taken  as  mean  for  entire  month. 
HUDSON    RIVER   AT  MECHANICSVILL.E,    N.    Y. 

A  record  of  the  flow  of  Hudson  River  at  Mechanicsville  has  been 
kept  by  the  Duncan  Company,  beginning  December,  1888.  The  rec- 
ord includes  two  daily  readings  of  the  depth  on  the  crest  of  the  dam, 
and  a  continuous  record  of  the  run  of  the  water  wheels  in  the  adjoin- 
ing paper  mill.     The  accompanying  tables  show  the  monthly  and  daily 
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ean  How  at  Mechanicsville,  computed  by  Mr.  R.  P.  Bloss,  the  engi- 
ev  of  the  company.  The  flow  over  the  dam  has  heretofore  been 
mputed  by  the  Francis  formula  for  the  Merrimac  dam: 

Q=3.012  L  H  >  ". 

L  being  794  feet.  H= depth  on  crest  of  dam  in  feet.  The  same 
rnmla  has  been  used  in  all  cases,  whether  dashboards  are  on  or  off. 
The  water  supply  of  Champlain  Canal  is  drawn  from  Hudson  River, 
)ove  Mechanicsville;  the  gagings  at  Mechanicsville  do  not  therefore 
'.present  precisely  the  natural  yield  of  the  drainage  basin. 
During  1904  the  dam  has  been  increased  in  height  by  the  addition 
f  a  rounded  concrete  crest,  raised  to  the  height  of  the  flashboards 
)rinerly  used.  A  new  apron  has  also  been  constructed.  These 
banges  have  caused  a  break  in  the  record.  A  new  discharge  table  for 
le  dam  is  being  prepared,  using  coefficients  derived  from  the  experi- 
lents  of  the  United  States  Geological  Survey  at  Cornell  University, 
0(1  the  record  will  be  continued  as  formerly. 

The  observations  at  this  station  during  1904  have  been  made  under 
le  direction  of  R.  E.  Horton,  district  hydrographer. 


>'»«  daily  discharge^  in  second-feei,  of  Hudson  River  at  Mechanicsville 

N.  Y.,  for  1904. 

l>a.v. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb. 

Mar. 

4,410 
3,»70 
6,650 
6,460 
6,350 
5.260 
4,330 
4,910 
4,990 
6,920 
6,»70 
6,780 
4,r30 
4,840 
4,650 
5,840 

5. 770 
4,730 
4,320 
4.370 
3,560 
3,980 
5,600 
16,130 
9,910 
8,020 
7,680 
7,770 
7,270 
8.060 
7,380 
5,410 

5,770 
4,930 

17 

7,140 
6,640 
6,510 
6,860 
4,600 
3,890 
9,310 
12,970 
9,340 
6,800 
6,790 
6,190 
4,770 
6,070 
6,910 

5,680 
5,500 
4,270 
6,320 
6,660 
7,310 
11,860 
9,780 
7,770 
6,700 
6,290 
6,460 
6,660 

!  18 

6,030 
11,180 
9.130 

'  19 

,  20 

;  21 

}  22      

!23 

24 

25 

26 

27 

28 

1 

'  29 

1 
30 

1  31 

FMimated  monthly  discharge  of  Hudson  River  at  Mechanicstille^  N.  K,  for  1904. 
[Drainage  area,  4,500  square  miles.] 


Month. 


nuary  

bruary  

irch,  5  days 


Discharge  in  second-feet. 


Maximum. 


12,970 
15, 130 
11,180 


I 


Minimum. 


4,330 
4,270 
4,930 


Mean. 


5,805 
6,a58 
7,408 


Run-off. 


Second-feet 

per  square 

mile. 


1.29 
1.52 
1.65 


Depth  in 
inches. 


1.49 
1.64 
.307 
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INDIAN   RIYER  AT  INDIAN  LAKE,    HAMILTON  OOUNTT,  N.  T. 


A  record  of  the  stage  of  water  in  Indian  Lake  reservoir,  located  in 
the  upper  Hudson  River  drainage  basin,  as  described  in  preceding 
reports,  has  been  continued.**  The  reported  stage  of  water  in  the 
reservoir  is  shown  in  the  table  below.  The  reservoir  gates  were  not 
opened  until  August  13  and  were  closed  September  28,  1904.  Tliey 
were  again  opened  November  22  and  remained  open  until  December  31. 

The  observ^ations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Stage  ofwcder  in  Indian  Lake  reservoir ,  HamiUon  County,  N.  Y.,/or  190^, 


Day. 

Jan. 

16.06 
15.96 
15.83 
15.71 
15.58 
15.46 
16.83 
16.21 
16.04 
14.92 
14.75 
14.68 
14.42 
14.26 
14.00 
13.75 
13.50 
lo.25 
13.00 
12.83 
12.67 
12.50 
12.83 
12.17 
12.00 
11.83 
11.63 
11.42 
11.21 
11.00 
10.79 

Feb. 

10.58 
10.37 
10.17 
9.96 
9.58 
9.37 
9.26 
9.25 
9.21 
9.06 
8.92 
8.76 
8.67 
8.58 
8.46 
8.33 
8.25 
8.21 
8.17 
8.08 
8.00 
7.92 
7.83 
7.75 
7.75 
7.75 
7.75 
7.71 
7.67 

Mar. 

7.67 
7.67 
7.63 
7.63 
7.68 
7.58 
7.58 
7.68 
7.58 
7.68 
7.68 
7.68 
7.63 
7.67 
7.71 
7.76 
7.76 
7.76 
7.71 
7.67 
7.63 
7.58 
7.67 
7.83 
8.17 
8.50 
9.06 
9.58 
9.92 
10.26 
10.50 

Apr. 

10.83 
11.00 
11.42 
11.67 
11.92 
12.17 
1!2.50 
13.00 
18.67 
14.68 
16.50 
16.25 
16.67 
17.08 
17.42 
17.75 
18.00 
18.17 
18.83 
18.58 
18.75 
18.92 
19.17 
19.42 
20.17 
21.00 
21.76 
22.75 
23.92 
25.17 

May. 

June. 

33  26 
83.88 
83.42 
33.33 
83.17 
38.06 
88.17 
83.25 

July. 

Aug. 

SepL 

Oct. 

Nov. 

Dec 

1 

2 

26.25 
27.50 
28.67 
29.83 
80.83 
81.76 
82.68 
83.83 
83.83 
34.17 
34.42 
34.58 
84.67 
34.76 
34.92 
34.83 
34.92 
85.00 
34.83 
34.92 
34.92 
34.79 
34.58 
34.33 
34.00 
83.79 
33.46 
33.08 
83.00 
33.08 
83.17 

34.21 
84.26 
84.26 
34.26 
84.25 
84.26 
84.25 
34.26 

29.50 
29.25 
29.06 
28.88 
28.68 
28.38 
28.33 
28.38 
28.26 
28.06 
27.92 
27.88 
27.58 
27.83 
27.00 
26.66 
26.42 
26.17 
26.00 
26.06 
26.17 
26.17 
26.25 
26.83 

26.08 
26.67 
25.25 
25.08 
24.76 
24.42 
24.08 
28.76 
23.42 
28.08 
22,75 
22.42 
22.06 
21.76 
21.42 
21.06 
20.88 
20.68 
20.33 
20.08 
19.76 
19.60 
19.26 
19.00 
19.00 

27.92 
27.75 
27.02 
27.60 
27.42 
27.42 
27.38 
27.33 
28.08 
29.06 
29.83 
30.06 
30.17 
80.26 
30.38 
80.83 
30.26 
30.33 
30.60 
30.42 
30.33 
30.16 
29.96 
29.75 
29.62 

28.50 
28wS8 

2&.» 

3 

28w25  1  25l41 

4 

28wl6     2Sl!7 

5 

28w00     24.91 

6 

27.88  '  2ie 

7 

27.75     2i26 

8 

27.67  i  2S.91 

9 

83.83  I  84.25 
84.42  1  34.25 
84.58  ;  84.21 
84.67  1  84.17 

27.58     23.» 

10 

27.  SO     23.2S 

11 

27.42  i  22.n 

12 

27.83     22.67 

18 

84.67 
84.67 
84.62 
84.58 
34.64 
34.60 
34.46 
34.42 
34.42 
84.42 
34.42 
34.37 
34.25 
W.17 
34.17 
34.17 
34.17 
34.17 

33.83 
33.82 
88.46 
83.17 
82.92 
32.67 
32.46 
32.25 
32.06 
81.92 
81.67 
81.50 

27.25  '  2l» 

14 

27.16     22.00 

15 

27.08  '  21.67 

16 

27.00     21.33 

17 

27.00     21.00 

18 

27.00     20.75 

19 

27.00  i  20.45 

20 

26.96     20.17 

21 

26.92  1  19.88 

22 

26. 8S  1  19.58 

23 

26.79  1  19.  S8 

24 

26.75  1  19.08 

26 

31.33  '  26.42 
81.17  ,  26.46 
30.92  1  26.50 
30.58     26.60 
30.33     26.64 
30.08     26.54 
29.83  j  26.38 

26.71  1  18.8S 

26 

19.17     29.42 
19.21  i  29.25 
19.17  1  29.08 
19.25  1  28.92 
19.67  1  28.76 

28.62 

i 

26.67     18.58 

27 

26.83 
26.83 
25.42 
26.00 

1S.SS 

28 

18.W 

29 

17.83 

80 

17.» 

81 

17.33 

HOOSIC   RFVRR  AT   BUSKIRK,  N.  Y. 

A  gaging  station  was  established  at  the  highway  bridge  in  Buskirk 
village,  September  26, 1903.  The  gage  is  read  twice  each  day  by  Bert 
C.  Henry,  from  a  chain  gage  attached  to  the  bridge.  Hoosic  River 
has  its  headwaters  on  the  west  slope  of  the  Hoosic  Mountains  in  Ver- 

aSee  also  Report  on  Stream  Gn^rings,  contained  in  Supplement,  Report  of  State  Engineer  and 
Surveyor,  1902,  pp.  230  to  284. 
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moot  and  Massachusetts.  Two  bead  branches,  one  flowing  southward, 
the  other  northward  along  the  west  slope  of  this  range,  join  at  North 
Adams,  Mass.  The  stream  then  flows  in  a  northwestern  direction, 
entering  Hudson  River  3  miles  north  of  Mechanicsville.  The  drain- 
ijye  basin  above  Buskirk  is  rugged  and  precipitous,  the  distribution  of 
tributaries  affording  rapid  concentration  of  the  run-off  from  the  steep 
rock  slopes.  The  soil  is  generally  firm  and  tenacious  in  the  valleys. 
The  ridges  are  sparsely  wooded.  The  general  elevation  of  the  valley 
at  the  junction  of  the  headwaters  is  1,000  feet.  Numerous  dams, 
aflfording  power  for  textile,  agricultural-implement,  and  other  indus- 
tries, are  scattered  throughout  the  length  of  the  stream  from  North 
Adams  to  Schaghticoke.**  There  are  no  important  lakes  and  but  one 
storage  reservoir  in  the  drainage  basin,  this  being  at  Farnam,  near 
the  head  of  the  South  Branch. 

The  State  boundary  to  the  south  of  Hoosic  River  follows  the  Taconic 
Ridge,  which  forms  the  divide  between  the  Hoosic  in  Massachusetts 
and  Little  Hoosic  River  in  New  York. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographen 

Drainage  areas  of  Hoosic  River,  <' 


Location. 


Above  junction  branches,  North  Adams,  Mass 

Above  New  York  State  line 

Above  Hoodc  Falls 

Above  mouth  Walloomsac  River 

Walloomsac  River,  above  mouth 

Above  Buskirk 

Above  Schaghticoke 

Above  mouth 


Area,  place 
to  place. 


118.8 

115.6 

118.5 

2.6 

159.0 

64.1 

56.7 

80.5 


Total  square 
miles. 


118.8 
234.4 
352.9 
355.5 
514.5 
578.6 
635.3 
715.8 


oFrom  United  States  Geological  Survey  Topographic  Atlas,  the  drainage  basin  being  shown  on  the 
Taconic,  Mettawee.  and  Cohoes  sheets. 


Discharge  meamiremerUs  of  Hoosic  River  at  Buskirk^  N.  Y. ,  in  1904- 


Date. 


March2& 

July  27 

August  26 

October  6 

November  10  ,. 


Hydrographer. 


C.  C.  Covert. 

do 

H.  R.  Beebe. 
A.  M.  Evans. 
H.  R.  Beebe . 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sq.feet. 

Ft.  per  8CC. 

Feet. 

564 

0.79 

3.29 

314 

.71 

1.60 

336 

.88 

1.75 

398 

1.23 

2.11 

387 

1.23 

2.09 

Discharge. 

Second-feet. 
446 
225 
294 
489 
475 


"  Water  iK)Wc*r  as  it  existed  in  18S0  is  describtMl  in  Tenth  Census,  1880,  vol.  Id.  pt.  1,  \»i».  a7.'i-;i.s<). 
''  Kiver  frozen  over  below  hrS^gc.     /'riW>rt/>le  backwater. 
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Mean  daily  gage  height^  infeetj  of  Ilooffic  River  at  Buskirk,  N.  Y.^/or  1904' 


Day. 


10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
26.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan  .a 

3.89 

3.86 

3.86 

3.51 

3.76 

3.66 

3.59 

3.69 

3.66 

3.51 

3.51 

3.29 

3.39 

3.29 

3.29 

3.19 

2.96 

2.99 

3.11 

3.06 

3.11 

3.11 

6.96 

8.96 

3.11 

2.86 

2.59 

2.56  ' 

2.66  ' 

2.43  ! 

2.46  ! 


Feb.a 


2.53 
2.59 
2.43 
2.76 
2.51 
2.49 
2.13 
7.89 
5.41 
4.33 
4.13 
3.89 
3.61 
2.86 
2.91 
3.29 
3.19 
3.06 
3.09 
3.19 
2.76 
6.59 
7.26 
5.29 
4.61 
4.09 
3.91 
8.53 
3.63 


Mar.a 

3.79 
3.53 
7.22 
10.78 
8.18 
6.95 
6.75 
14.76 
11.74 
9.44 
8.44 
7.47 
7.09 
6.74 
6.81 
5.54 
4.97 
4.94 
5.11 
6.01 
4.14 
3.21 
6.46 
4.06 
4.28 
8.26 
6.46 
4.48 
3.73 
3.48 
3.50 


Apr. 


3.76 
5.26 
4.23 
3.61 
3.51 
3.60 
4.09 
4.27 
6.62 
5. 72 
5.07 
4.36 
4.15 
3.85 
3.47 
3.45 
3.25 
3.59 
3.82 
3.47 
3.27 
3.08 
3.06 
3.34 
4.08 
4.14 
4.01 
5.26 
5.01 
4.74 


May. 


4.38 
4.04 
3.68 
3.56 
3.31 
2.88 
2.97 
2.67 
2.80 
2.60 
2.95 
2.77 
2.65 
2.50 
2.40 
3.30 
3.87 
3.20 
3.35 
4.a5 
3.37 
3.16 
2.94 
2.72 
2.64 
3.24 
2.84 
2.66 
2.42 
2.46 
2.74 


June. 


2.46 
2.36 
2.34 
2.24 
2.62 
2.55 
2.63 
3.38 
11.66 
7.18 
4.91 
4.03 
3.65 
3.38 
3.13 
3.93 
2.71 
2.63 
2.51 
2.55 
2.40 
2.40 
2.32 
2.24 
2.14 
2.07 
2.10 
2.04 
2.10 
2.07 


July. 

2.30 
2.42 
2.12 
2.04 
1.96 
1.93 
1.81 
1.83 
1.79 
1.73 
2.09 
1.81 
2.09 
1.96 
1.83 
1.69 
1.56 
1.61 
1.72 
1.68 
1.62 
1.68 
1.60 
1.48 
1.70 
1.60 
1.68 
1.72 
1.95 
1.75 
1.50 


Aug. 


1.75 
1.60 
1.88 
1.76 
1.68 
1.65 
1.50 
1.66 
1.62 
1.82 
1.62 
1.92 
1.76 
1.48 
1.72 
1.62 
1.68 
1.52 
1.46 
1.60 
3.00 
2.22 
2.15 
2.08 
1.80 
1.84 
1.74 
1.49 
1.64 
1.57 
l.M 


Sept. 


1.49 
1.50 
1.63 
2.08 
1.86 
1.78 
1.68 
1.62 
1.49 
1.62 
l.fi9 
1.67 
1.69 
1.68 
6.66 
8.81 
2.74 
2.51 
2.06 
2.00 
2.07 
2.00 
1.97 
1.93 
2.00 
2.12 
2.24 
2.06 
2.06 
3.99 


Oct 


8.26 
2.88 
2.63 
2.25 
2.11 
2.16 
2.21 
2.26 
2.16 
2.35 
2.61 
2.68 
2.68 
2.66 
2.58 
2.41 
2.41 
2.21 
2.18 
2.18 
8.41 
6.71 
3.98 
3.63 
8.11 
8.11 
3.11 
2.81 
2.71 
2.65 
2.61 


Nov. 


2.55 
2.51 
2.41 
2.35 
2.31 
2.25 
2.25  I 
2.21  I 
2.08  I 
2.21  i 
1.92  I 
1.95 
1.82  I 
2.18  1 
2.15  I 
2.18 
2.10  j 
1.98  I 
1.98 
1.80 
2.45  1 
2.58  I 
2.40  I 
2.a'>  1 
2.45 
2.10 
2.10 
2.28 
2.06 
2.25 


a  River  fn>zen  near  ga^o  at  times. 
MOHAWK   RIVER   AT   LITTLE   FALLS,  N.  Y. 

This  gaging  station  is  located  at  the  lower,  or  Gilbert's  dam, 
Little  Falls,  N.  Y.  The  dam  is  of  masonry,  having  the  form  of  a  < 
cular  arc  in  plan,  and  furnishes  power  for  the  Astoronga  Knitting  J 
and  the  Little  Falls  Paper  Company's  mills.  In  the  Astoronga  Ki 
ting  Mill  there  are  installed  two  turbines,  one  43  inches  and  the  ot 
54  inches  in  diameter,  built  by  T.  H.  Risdon  &Co.,  Mount  Holly,  N 
In  the  Little  Falls  Paper  Company's  mill  are  three  Camden  turbi 
and  one  60-inch  Day  turbine,  built  in  Little  Falls.  There  are  th 
dams  at  Little  Falls.  The  lower  two  are  used  for  water-power  devel 
ment.  The  upper  one  is  a  State  dam,  diverting  water  for  the  sup 
of  Erie  Canal.  The  gage  record  as  kept  at  the  lower  dam  shows 
amount  of  water  flowing  downstream  from  Little  Falls,  but  does  i 
include  diversion  at  the  State  dam  above  the  gaging  station,  and  hei 
does  not  represent  the  total  yield  or  inflow  from  the  tributary  dra 
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irea  of  1,306  square  miles.     In  calculating  the  discharge  for  1903 
1904  use  has  been  made  of  the  experimentw  of  the  United  States 
logical  Survey  at  Cornell  Univci-sity,  1903,  on  flow  over  dams. 
le  ob8er\'ations  at  this  station  during  ItKM  have  been  made'under 
lirection  of  R.  E.  Horton,  district  hydrographer. 

daUy  ducharge,  in  tecond-feet,  of  Mohawk  River  at  Little  Falls,  N.  Y.^for  1903 

and  1904^ 


)ay. 


1904. 


Jan. 


1, 

1,670 

2.179 

4,119 

5,011 

■1,451 

3.084 

2.473 

2,1 

1.633 

1.347 

1.: 

1.250 

1.652 

1,755 

1,854 

1,773 

1.334 

1.427| 

1,873, 

1,566 

2,217 

2,566 

2,13&| 

l,5e2| 

1,807. 

1,708: 

1.646{ 

1.907. 

4,810'. 

6,026. 


Feb. 


1 

1.428' 
547j 
1,189 
1,189 
1.068 
1,268 
1,346 
1,346 
1,176 
1,286' 
1,247 
1.247 


5,705 
6,243 
6,419 
6,439 
7,145 
6,278 
6,026 
4,612 
3.406 
2.949 
2,836 
4,086 
5,722 
6,591 
8,812 
3,888 
2.598 
2,148 
1,831 
2,141 
1,900 
1,887 
2,138 
2,138 
2,039 
1,764 
1,813 
2,316 


1,771 
1.613 
1,442 
1,343 
1,265 
1,265 
1,421 
4,672 
4,769 
4,697 
4,402 
4,022 
3,731 


Mar. 


13,620' 
14,130 
12,610 
8,948 
6.940 
6,885 
5.940| 
7.971 
14,610 
16,740 
22,810 
20,800 
16.260 
11,480 
9,412 
8,609 
8,118 
7,636 
7,839 
8,761 
11,680| 
13,16o' 


18,040! 
16,500' 
10,330^ 
7,760 
6,384 
6,077 
6,216 
8,41o' 

1,841 
1,792 
1,991 
2,787 
3,490 
3.173 
3.307 
4.970 
6.963 
5.432 
5,825 
5,639 
4,403 


Apr. 


8,025 

7,203 

5,863 

8,573 

7,907 

6,218 

6.114J 

7.866 

7,414 

8,011 

7,190 

6, 921; 

5,724 

4,372^ 

3,783 

3,209 

3,209 

2,741 

2,482 

2,296 

2,422 

2,041 

1,536 

1,864 

1,462 

1,1 

1,578 

1,310J 

1,192 

1,074 


May. 


8,499 
11.200 
9.680 
8,471 
8. 172 
8,192 
9,347 
10,250 
14,480 
15,860 
17.060 
12,050 
9,667 


June. 


1,041 

2,002 

1,067 

1,150 

1,164 

1,197 

1,148 

1,148 

1,078 

860 

974 

1,022 

1,022 

963 

988 

816 

490 

910 

1,091 

988 

1,022 

910 

877, 

633' 

628' 

605 

567 

628 

605 

689 

40oL 

9.60l| 
9.474' 
7,869| 
7,735 
7,191! 
6.737, 
6.1371 
4,622' 
3,789 
2.581, 
2.078 
2.127 
1.660 


676 

676 

578 

652 

629 

573 

540 

629 

819 

1,023 

870 

2,141 

5,462 

8,816 

2,745 

8,048 

2,326 

2,472 

2,( 

7,458 
8,297 
7,125 
6,874 
6,841 
6,915 
4,992 
2,842 
2,881 
1,772 


July. 


3,006 
8,722 
2,682 
1.835 
1.525 
2,138 
2.778 
1,442 
1,846 
1.140 
1, 
834' 
964' 
1,033' 


1,927 
1,490 
1,441 
1,090 
2,067 
3,023 
3,034 
2, 171 
6,415 
7,322 
4. 621 
2,760 
1.880 


Aug. 


Sept. 


-I 

1,068     1,039 


1,038 
921 ! 

753' 
867 
1,349' 
2,038* 
3,606! 
4,468 
2,776 
2,011 
1,487 
2,044 
1,200' 
1.342' 
1.566, 


1,181 
1.784 
1.987 
1,701 
1,091 
2,354 
2,194 
1,452 
1.078| 
996 
1,213' 
1,340 
I.3O4I 


1,523 
1,270 
1,183 
1,479 
4,762 
4,000 
3,340 
2,901 
855 
2,835 
2,477 
5,440 
4,166 
2,830 
2,288 
1, 
1, 
1,189 
1,033 
1.628 
2, 
1,934 
1,309 
1,040 
2,633 
6,129 
4,991 
3,889 
2,784 
1,308 
2.361 

1,072 

1,072 

1.072 

820 

783 

1,604 

2, 

1.392 

1.003 

1,035 

983 

758 

787 


2.045| 

l,576j 

1,312 

1,533 

1,275! 

1,488 

746 

851 

.      821 

.821 1 

991! 

1,221 

966 

927, 

1.140 

927 

1,044 

1.434 

1,562' 

1,096 

1.100 

1.066 

997 

962 

902 

798 

808 

857 

1,031 

1,138 


857 

820 

998 

1.081 

2,097 

1.526 

1,283 

897 

936 

1.006 

734' 

794 

7941 


Oct. 

Nov. 

1,106 

1,710 

1,072 

1,429 

936 

1,833 

1,012 

1,294 

2,042 

1,661 

2,776 

2.468 

2,424 

2.133 

2,498 

1,608 

10,610 

1.529 

20,260 

1.528 

17,960 

1,346 

11,940 

1,346 

7,183 

1,343 

5,297 

1,343 

3,396 

1,292 

2,536 

1.344 

2.368 

8,088 

8,225 

4,768 

7,589 

4,680 

6,487 

2,883 

5,215 

1,878 

3,610 

1,658 

1,451 

1,777 

2.586 

2,087 

2,289 

2,083 

2,039 

1,442 

1,926 

1,038 

1,727 

1,846 

1,826 

1,016 

1,826 

1,668 

1,874 

6.888 

1,665 

4,820 

1,666 

3.079 

1,639 

2,034 

1,539 

1.818 

1,399 

1.883 

1,134 

1,878 

1.861 

1.717 

1,442 

1,505 

1.079 

2,116 

1.081 

7,257 

1,079 

7,430 

934 

5,447 

1,091 

inc. 


1,440 
1,344 
1,346 
1,346 
1,344 
1,043 
1,266 
1.268 
1,065 
885 
961 
1,265 
1,279 
1,848 
1,348 
1.442 
1,846 
1,266 
1,227 
1,030 
2.540 
8,282 
3,160 
3,210 
8,117 
2,617 
1,946 
2,186 
1,446 
1,489 
1,723 

1,182 
1,108 
991 
679 
080 
980 
980 


440 
930 
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Mean  daily  discliargef  in  second-feet^  of  Mohawk  i?twfr,  etc. — Continued. 


Day. 


Jan. 


\     1,331 

j  1,331 

1,282 

, I    998 

1,265 
1,226 
1.226 
1,206 
1,265 
1,526 

24 '  2,523 

25 t  2.937 

26 \    2,649 

27 2,621 

28 1  2,353 

29 '  2,080 

30 1,982 

31 1,626 


14., 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 


Feb. 


2,914 
2,521 
2,402 
1.955 
1,806 
1,707 
1,645 
1,418 
1,707 
2,508 
2,939 
2,706 
2,409 
2,229' 
1,842 
1,930 


Mar. 

Apr. 

3,368 

7,580 

2,897 

6.097 

2,369 

4,704 

2.361 

4,327 

2,187 

4,621 

2,038 

4,591 

2,071 

3,788 

2,471 

3,203 

2,8271 
4,9091 
3.366| 
10,870^ 
24,220 
22,110' 
16,360! 
10,970' 
8,966' 
8,359l 


3,1381 
3,689! 
4,288 
7,568 
10,070 
8,227 
10,480 
10,790 
10,160 


1,820^ 

1,882! 

4,658* 

4.290J 

2,638| 

2,084 

2,841 

4,476 

2,922 

2.144 

1,' 

1.968 

2.227 

3,320 

4,208 

4,397 

2. 127 

2,130 


2,027 

1.: 

1.636 

1,236 

969 

1,358 

1,068 

l,i 

1.115 

1,191 

1,396| 

98o| 

1,370 

993 

823 

794 


July 


1,177 

1,095 

923 

956 

996 

1,482 

1,065 

856 

732 

682 

1,040 

990 

1,131 

1,337 

1.346. 

2,630J 

2,398 

1,271 


Aug.     8epL      Oct. 


"I 


1,166 

850 

860 

754 

782 

856 

2,765 

8,712 

6,741 

7,162 

5,906 

3,876 

2,238 

1, 


1.235 
1,063 
1,072| 


858 
1,226 
2,086 
1,217 
1,082! 
1,429 
1,188| 
2,967| 
2,602j 
1,667' 
1,768! 


3,880 
2,669 
2,101 
1,926 
1,528 
1,486 
1,369 
4.454 
8,633 
6,866 
4,937 


Nov.    Dec. 


4,W2 

8,263. 

7,310 

2,690 

4.613 

2,6%' 

2,948 

2,696 

2, 151 

2.680 

7,449 

2,16l' 



1,819' 

1,079  990 
l,08l|  930 
1,048      ^ 


1,080 
979 


m 

S78 


820      9» 

932!     &i 

1,106;    m 
1,0021 1,001 

1,142  1,41S 
1.182J  9« 
1,070'  »4 
819i  14* 
1,069,  6.S40 
1,069  5,068 
1,069;  4,«» 
4.M6 


Estimated  monthly  discharge  of  Mohawk  River  at  Little  Fatls^  N.  >'.,  for  190S  and  1901 
[Drainage  area,  1,306  square  miles.] 


Month. 


1903. 

January  

February  

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year  . 


Discharge  in  second-feet. 


MaxiDiuDi.  I  Minimum. 


6,026 
7,145 
22, 310 
8,573 
2,002  ; 
8,297  I 
4,458  I 


1,250 

1,764 

5,216 

1,074 

400 

540 

753 


6,129 

855 

2,045 

746 

20,260 

935 

4,768 

1,015 

3,282 

885 

22, 310 

400 

Mean. 


2,309 
3,777 
10,980 
4,323 
922 
2,912 
1,778 
2,541 
1,116 
4,643 
1,862 
1,662 

3,235 


Run-off. 


Second-feet 

per  square 

mile. 


1.77 
2.89 
8.41 
3.31 

.706 
2.23 
1.36 
1.95 

.855 
3.56 
1.43 
1.27 


2.48 


Depth  in 
inches. 


2.04 
3.01 
9.70 
3.70 

.814 
2.49 
1.57 
2.25 

.955 
4.10 
1.60 
1.46 


33.69 


BOSTON,  GBOTBB^'1 
AND  HOTT.         J 


HUDSON   SIVEB  DBAINAGE   BASIN. 
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Eelimated  monthly  digcharge  of  Mohawk  River  at  Little  FaUs,  N.  F.,  etc. — Continued. 


Month. 


1904. 

January  

February 

March 

April 

May 

June 

July 

August 

September 

October , 

November 

December 

The  vear  . . 


Discharge  in  second-feet. 


Maximum. 


2,937 
4,769 
24,220 
17,060 
9,601 
7,322 
2,530 
8,712 
7,449 
8,633 
1,665 
6,340 


24,220 


Minimum. 


547 
1,265 
1,792 
3, 138 
1,660 


732 
734 
1,359 
819 
440 

440 


Mean. 


1,525 
2,447 
5,914 
8,336 
3,987 
1,972 
1,343 
2,033 
2,009 
3,  405 
1,150 
1,511 


2,969 


Run-off. 
Second-feet  I 


ner  annarft       Depth  in 

^mX  ^""^^^ 


1.17 
1.87 
4.53 
6.38 
3.05 
1.51 
1.03 
1.56 
1.54 
2.61 
.881 
1.16 

2.27 


1.35 
2.02 
5.22 
7.12 
3.52 
1.69 
1.19 
1.80 
1.72 
3.01 
.983 
1.34 


30.96 


MOHAWK    RIVER  AT   DUN8BACH   FERRY   BRIDOE,  N.  Y. 

This  gag-ing  record  is  kept  at  the  dam  of  the  West  Troy  Water  Com- 
pany, one-fifth  mile  above  Dunsbach  Ferry  Bridge,  9  miles  from  the 
mouth  of  the  river.  The  dam  is  in  two  sections,  situated  on  opposite 
«i(les  of  a  Hudson  River  shale  island.  The  left  wing  at  the  upper  end 
of  the  island  has  a  crest  length  of  380  feet.  The  right  wing,  500  feet 
downstream  at  the  foot  of  the  island,  has  a  crest  280  feet  long.  The 
record  was  established  March  12,  1898,  for  the  primary  purpose  of 
checking  a  system  of  levels  for  the  United  States  Board  of  Engineers 
on  Deep  Waterways,  by  D.  J.  Howell,  civil  engineer,  who  has  fur- 
nished the  earlier  portion  of  the  record.  No  record  was  kept  from 
April  1,  1899,  to  August  1,  1900.  In  the  pumping  station  adjoining 
the  dam  are  two  turbines  of  the  old  American  type,  one  66  inches  and 
the  other  75  inches  in  diameter.  A  new  54-inch  Victor  turbine  was 
installed  during  1902.  The  discharge  is  calculated  from  the  recorded 
daily  run  of  the  water  wheels  and  working  head.  The  turbines  drive 
pumps  taking  water  from  the  river  for  water-supply  purposes  at  the 
lute  of  1,500,000  gallons  per  day,  equivalent  to  a  continuous  flow  of 
2i  second-feet.  The  c*apacity  is  being  incieased.  The  dam  is  of 
ma.sonry,  with  a  flat  granite  crest  5.5  feet  wide.  It  was  rebuilt  in 
1903  and  a  new  profile  obtained.     The  crest  gage  is  attached  to  the 
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timber  cribbing  50  feet  above  the  lower  section  of  the  dam,  with  its 
zero  mark  at  elevation  172.00  referred  to  the  United  States  Deep 
Waterways  datum.  Gage  readings  are  taken  twice  dailj^,  at  inter- 
vals of  about  12  hours,  by  Robert  Wilson.  The  mean  of  the  two 
daily  readings  is  used  in  computing  the  flow.  The  discharge  over  the 
main  dam  has  been  calculated  by  means  of  the  weir  formula,  using 
coefficients  derived  from  the  United  States  Geological  Survey  experi- 
ments. During  high  water  the  current  of  the  stream  through  the 
cross  section  of  the  channel  leading  to  the  lower  dam  has  a  velocity 
of  several  feet  per  second.  The  head  due  to  this  velocity  has  been 
added  to  the  observed  head  as  a  correction  for  velocity  of  approach  to 
the  lower  dam.  The  upper  dam  is  situated  450  feet  upstream  from 
the  crest  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Mean  daily  discharge^  in  second-feet^  of  Mohawk  River  at  Dunsbach  Ferry  Bridget  N.  1', 

for  190S  and  1904. 


Day. 


Jan.a 


-!- 


Feb.n 


Mar.6   Apr.h 


I 


T 


I  , 


39,310 
29,490 
23,630 
21,370 


6 16,490 

6 ' j I  15,510 

7 1 i  16,830 

8 ! j  21,750 

9 ! 1 1  89,310 

10 ; i I  36,150 


50,790 


I 


27,360 
18,850 
13,870 
18,510 
13,650 
13,270 
11,770 
23,170 
24,430 
18,860 
12,370 


46,670  12,  aw 


I I  39,310 

14 ' I  35,190 

15 1 I  29,490 

16 1 '  27,370' 

17 1 I  19,950 

18 j ' 1  18,850 

19 1 I  17,830 


May.'*  June.ft 


18,150 
19,950 
22.«90' 
31,250 
35,190 
52.950 
82,590 
21,750 
24,850J 
14,1701 
12.110, 


9,850 
6,350 
6,810 
7,310 
8,810i 
7,310 
5,890, 
5,670' 
5,38>< 
5.188 
5, 188 
4.830 
3.330' 
3,210, 
3.070' 
2, 45o| 
2.0901 
l,95o! 


I 


1,950| 

1,850 

1,950 

2,450 

2,150 

2,090 

2,150 

2,028 

2,02» 

2,( 

1,910 

1,810 

1,810 

1,750 

1.750 

1,660 

1,660 

1,580 

1.580 

1.620 

1,620 

1,6'JO 

1,470 

1,310 

1.200 

1,200 

1.200 

1.270 

1,430 

1,620 


July.6 


2.320 
2,820 
2,320 
.2,560 
2,700 
2,900 
2,940 
3,080 
2,970 
3,230 
4.490 
8,850 
13.030 
12.710 
11, 5.% 
11,550 
9,890 
7,590 
8,180 
11,400 
19,950 
29,050 
22,510 
22,890 


Aug.a 


7,  J 

7,440 

6,860 

6,630 

8,350 

2,660 

2,870 

3,350. 

3,918 

3,440, 

3. 440! 

5,580 

6.380 

4,690 

4,980 

4,920 

6,070 

5,008 

4,890 

5,160 

6,490 

6,850 

18,850; 

14,230 


Sept.a 


•23,630  12,430 


23,630 
13,9:i0 
10,970 
9,890 
7,110 


9,8901. 
7,590' 

7,  no'. 

6,63o|. 
6,G30i. 
6.390' 


Oct. 


1,520 

1,760 

1,870 

1,960 

2,600 

2,930 

3,760 

6,680 

29,990 

<«4,880 

48,210 

80,770 

21,310 

13.730 

8,440 

7,680 

6.680 

9.280 

14,690 

18,110 

11,240 

9,280' 

6,93o| 

6,170 

5,920 

6,270 

5.060 

4.620 

4.410 

4,190 

4,190 


Nov.     Dee. 


19.230 1    2.120... 

«Re<'or(1  n(»l  available 

h  Record  approximate,  dam  in  injured  condition 

^Maximum  fM>mewhat  greater     Approximate  owing  to  back  water. 


3,760 
3,660 
8,430 
8,430 
8,100 
8,680 
4.540 
8,900 
8,350 
2,990 
8,020 
8,350 
3,300 
2,910 
3,020 
3.020 
4.380 
12, 170 
11,240 
7,920 
6,170 
4.360 
3,650 
4.060 
3,840| 
3,760 
3,590 
2,990 
2,760 
2,930 


2,760 

2,780 

2,7© 

2,780 

2,7« 

2,760 

2,760 

2,7«0 

2,430 

2,430 

2,100 

2,100 

1.8B0 

2,^ 

^.^ 
3   ^-^ 


9»« 

11,- 

% 

7, 

6, 

4,^ 
8,{e^ 
8.«^ 
8,5^ 


1 

I- 
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Day. 


Jan.a    Feb.a ,  Mar.a    Apr.     May, 


2,760 
2,430 
2,100 
2,100 
2,410 

6 1    2.ri20 

7 '    2,430 

« I    2,100l 

9 j    1.870 

10 1,870 

11 !    2,070 


r 

1,870: 
1,640 
1,180 
1,180 


910  10,320 


960 
960 


3,570 
3,680 
4,000 
4,150 


8,920 
7,860 


2,10O|    8,110 
12.48a  18,790 

5,92o|  15, 


2,170 
1,720 
1,870 
1,610 
1,870 
1,870 
1,300 
1,180" 
1,180 
1,180 
1,180 

28 1,300' 

24 1,870, 

& 5,920' 

26 3,760, 

r, 2,760; 

28 2,430 

» 2,100 

30 2,100 

31 l,87o! 


6. 

4,620| 
4.190^ 

2,760 

l,92o! 

1,180 

1,070 

1,160 

950 

930 

960 

870 

840 

900 

1,760 

1,410 

950 

960 


18,870 
80,940 
30,020 
19,610 
18,130 
19,240 
18,870 
24,220 
25,020 
31,400 


21,460 

18,870 

16,400 

14,690 

13,730 

11,860 

10,960 

9,560 

8,720 

7,680 

6,930 


12,720  30,940 
11,160,  27,070.    5,920 
10,320;  22,250'    5,060 


8,640:  16,740; 
7,600  12,800' 
r>,340',  11,860' 


I 


5,410< 
5,190 
4,540 
5,190 
5,620 
7,600 
10,600 
22,960 
25,740 
85,500 


10,960 
10,96o! 
13,110 
10,680; 
9,000 
8,440 
8,720 
9,000 
10,680 
17,760 


49,470  17,080 
36,790>  19,240 
27,290  25,820 
21,760  22,640 


19,940 


4,190 

4,410 

5,700 

7,430 

6,680 

6,170 

6,170 

6,930 

7,180 

5,920 

5,060 

4, 

3,980 

4 

5,270 

4.840 

4,410 

3,760 


June.    July. 


3,760 
3,430 
3,100 
3,1001 
3,26o' 
3,590' 
4.190 
4,840 
10,40o' 
18,500 
14,040^ 
9,28o' 
5,700' 
4,41o' 
4,190 
3,760 
3,760' 
3,260 
2,760 


2,460 
2,760 
2,760 
2,480 
2,760 
2,740 
3,090 
2,760 
2,430 
2.430 
2,100 
2,100 
2,600 
2,390 
2,270 
1,H40 
2,060 
2,430 
2,590 


2,430,  2,890 

2,100,  2,270 

2,270  2,080 

2,100-  2,060 

2,230  2,100 

2,360.  2,100 
2,020 


2,020 
2,020 
2,010, 
2,170' 


I 


2,380 
2,320 
3,260 
2,930 

2,760 


Aug. 


2,760 
2,430 
2,600 
2,600 
2,270 
2,100 
2,760 
3,'260! 
3.100 
2,60o| 
2,100 
1,870 
1,690 
1,610 
1,610 
1,640 
1,620 
1.410 
1,410 
2,930 
9,560 
13,730 
12, 170 
9,560 
7,430 
5,700 
4,190 
3,590 
2,600 
1,750 
2,090 


Sept. 

Oct. 

2,020 

7,940 

1,790 

11,860 

1,560 

8,190 

1,790 

6,680 

2,520 

4,620 

2,190 

2,930 

2,100 

2,760 

1,870 

2,560 

2,100 

1,870 

2,430 

2,760 

2,270 

4, 620 

2,100 

7,940 

1,980 

9,280 

2,100 

7,180 

2, -270 

5,660 

2,430 

5,050 

2,100 

3,830 

2,270 

2,860 

2,270 

2,760 

1,870 

2,760 

2,270 

4,110 

2,760 

25,980 

3,980 

17,420 

2.930 

11,550 

3,100 

9,000 

5,060 

6,680 

7,180 

6,420 

Nov. 


5,920 

5,27o| 
4,410, 


5,920 
5.490' 
5,060 
3,590 


Dec. 


3,430 
3,430 
3,100 
3,100| 
3,100 
2.760 
2,760 
2.600 
2.430* 
2,43o' 
2,430 
2,430, 
2,270 
2,270' 
2,270 
2,270| 
2,270 
2,4301 
2,600, 
3,100 
3,260 
8,760 
8,430' 
3,260' 
2,930 
2,760| 
2,700 
2,430 
2,600 
8,100 


2,430 
2,090 
1,830 
1,870 
1,870 
1.7(50 
1,640 
1,640 
1,640 
1,870 
1,980 
2,100 
2,100 
1,980 
1,870 
1,870 
1,870 
1,870 
1,760 
1,640 
2,760 
2,100 
2,270 
2,430 
2,600 
4,620 
15,080 
16,740 
10,120 
8,190 


a  Record  approximate  owing  to  ice  conditions. 
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Effti mated  moiUhly  discharge  of  Mohawk  River  at  Dunabach  Ferry  Bridge,  N.  1'.,  for 

190S  and  1904. 

[Drainage  area,  3,440  Bquare  milea.] 


Month. 


1903. 


January  ... 
February  .. 
March  «  . . . 

April  ^ 

May  a 

June« 

July  « 

August 

September . 
October  ... 
Noveml)er  . 
Decern  l>er  . 

January  ... 
February . . 

March 

April 

May 

June 

July 

August 

Septeml^r. 
Octol)er  ... 
Novembi^r  . 
Deceml)er  . 


1904. 


The  year  , 


I 


DischaiKe  in  aecond-feet. 


Maximum. 


Minimum. 


52,950 
27,350 
2,450 
29,050 
18,850 


84,880 
12, 170 
11,860 


5, 
12, 
49, 
31, 
21, 
18, 

3, 
13, 

7, 
17, 

3, 
16, 


920 
480 
470 
400 
460 
500 
090 
730 
180 
420 
760 
740 


12, 110 
1,950 
1,200 
2,320 
2,650 


1,520 
2,760 
1,860 


1,180 
840 
3,570 
8,440 
3,760 
2,010 
1,840 
1,410 
1,560 
1,870 
2,270 
1,640 


Mean. 


27,430 
10,090 

1,738 
10,340 

6,404 


12,070 
4,271 
4,188 


2,127 
2,231 
13,720 
18,400 
8,038 
4,435 
2,477 
3,763 
2,830 
6,624 
2,790 
3,467 


49, 470 


840 


5,908 


Run-off. 


Second -feet 

per  square 

mile. 


7.97 
2.93 
.505 
3.01 
1.86 


Depth  ill 
incties. 


9.19 
3.27 
.582 
3.36 
2.14 


3.51 
1.24 
1.22 


.618 

.649 
3.99 
5.35 
2.34 
1.29 

.720 
1.09 

.823 


4.05 
1.38 
1.41 


.712 
.700 
4.60 
5. 97 
2.  70 
1.44 

.s:« 

1.26 
.91i 


1.93 

2.23 

.811 

.90,^ 

1.01 

1.16 

1.72 

23.42 

a  Record  approximate. 
January,  February,  and  March,  1904,  record  only  api>roxiniHte  owing  U>  ice  conditionn. 

ORISKANY  CRKKK  NE.\K  OKISKANY,  N.  Y. 

A  paging  station  was  established  at  Wood  Road  Bridge,  1  mile  above 
the  village  of  Oriskany,  June  5,  liK)l.  A  vertical  board  scale  is  reac 
twico  daily  by  C.  H.  Smith.  Discharge  measurements  are  made  dur 
ing  low  water  only  by  fording  the  stream  a  short  distance  below  the 
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bridge.     The  gaging  station  at  Wood  Road  Bridge  was  discontinued 

November  30,  1904,  and  a  new  gaging  station  established  at  Coleman, 

1  mile  upstream,  where  a  cableway  has  been  erected  for  use  in  making 

current  meter  measurements  during  high  water.     A  dam  at  Reeder's 

mills,  one-fourth  mile  upstream,  affords  opportunity  for  checking  the 

f  re,shet  discharge,  and  also  affords  some  protection  against  ice  which 

obstructs  Oriskany  Creek  very  seriously  in  winter.     Observations  at 

the  cable  station  were  begun  August  13,  1904,  and  are  taken  twice 

daily  by  Peter  Gambel.     The  flow  of  Oriskany  Creek  is  diverted,  as  a 

whole  or  in  part,  at  the  State  dam  below  the  gaging  station  during 

navigation  season.     The  dam  affords  opportunity  to  determine  the 

freshet  discharge  of  the  stream  during  the  spring  period  from  the 

time  the  ice  goes  out  until  the  opening  of  the  Erie  Canal.     Oriskany 

Creek  receives  the  inflow  from  storage  reservoirs  at  the  head  of 

Chenango  River. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

[Hscharge  measuremenU  of  Oriskany  Greek  near  Oriskany,  N,  F.,  mi  I904» 


Ihite. 

Hydiogntpher. 

Area. 

Mean 
velocity. 

Qage 
height. 

DistharKe. 

September  28 . . 
October  7 

C.  C.  CJovert 

8q,/eet. 
81 
89 
77 

Ft.  per  tee. 
1.38 
1.42 
1.31 

FM. 
0.80 
.84 
.68 

Secotid-feeL 
112 

A.  M.  Evans 

126 

November  16  .. 

H.  R.  Beebe 

101 

Mean  daily  gaffe  height,  m 

feet^oj 

fOriBk 

any  Creek  at  Coleman,  N. 

F.,/fl 

r  1904 

Nov. 

0.65 
.50 
.62 
.72 
.92 
.88 
.82 
.78 
.88 
.68 
.70 
.78 
.82 
.78 

Day. 

Aug. 

Sept 

Oct 

Not. 

Dec. 

Day. 

Aug. 

Sept. 

Oct. 

Dec. 

1.. 

0.50 
.88 
.72 
.62 
.65 
.62 
.62 
.58 
.65 
.68 
.60 
.62 
.58 
.62 

1.52 
.76 

0.82 
.82 
.88 
.75 
.75 
.80 
.80 
.72 
.72 
.90 
1.15 
1.05 
.98 
.98 
.62 
.75 

1.02 
1.05 
1.18 
1.00 
.70 
.95 
.92 
.90 
.90 
.88 
.85 
.60 
.75 
.78 
.70 
.80 

0.72 
.72 
.68 
.90 
.90 
.82 
.82 

17 

1.60 

1.78 

1.60 

2.04 

1.62 

1.18 

1.80 

1.12 

1.95 

.85 

.78 

.68 

.70 

.62 

.60 

0.68 
.52 
.62 
.32 
.80 
.70 
.58 
.55 
.85 
.82 
.85 
.82 
.82 
.88 

0.82 
.82 
.80 
.78 
2.10 
1.98 
1.85 
1.26 
1.15 
1.15 
1.20 
1.18 
1.00 
1.00 
1.12 

0.45 

2 

18 

.40 

3 

19 

.88 

4 

20 

.72 

6. 

21 

.30 

6 

22 

.45 

7 

28 

.42 

8. 

.90 

24 

2.25 

9. 

.72 
1;00 
.80 
.85 
.42 
.40 
.36 
.30 

25 

.46 

10 

26 

.72 

11 

27 

12.                    •           ^ 

28 

13 

0.85 

1.75 

•1.68 

29 

14. 

80 

1-1..    . 

31 

16 

iRR  125—05 3 
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[NO.  m 


^fe<m  daily  gage  height,  in  feei,  of  Oriskany  Creek  at  Wood  Road  Bridge^  near  Oritkany, 

N,  Y.,  for  1904. 


Day. 

Jan.o 

4.15 
4.06 
3.90 
3.96 
4.15 
4.40 
4.10 
4.35 
4.35 
4.35 
3.75 
3.25 
3.65 
4.10 
4.00 
3.90 
3.95 
3.70 
3.90 
3.70 
3.80 
3.96 
5.20 
5.10 
4.75 
4.65 
4.45 
4.45 
4.30 
4.30 
4.10 

Feb.a 

Mar.a 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 



3.90 
5.65 
7.75 
6.15 
5.30 
4.90 
4.70 
..20 
4.20 
3.70 



3.40 
3.40 
6.40 
5.00 
6.00 
4.40 
4.06 
3.65 
4.15 
5.15 

4.65 
4.20 
4.80 
6.45 
4.90 
4.96 
5.60 
7.80 
6.75 
6.10 
6.80 
4.96 

.«, 

4.90 
4.65 
4.66 
4.80 
4.50 
4.50 
5.45 
5.85 
6.30 
7.95 
7.50 
7.65 
7.80 
6.60 
4.00 
8.66 
3.70 
8.70 

4.76 
4.90 
3.80 
3.80 
3.60 
3.60 
4.20 
8.90 
4.06 
4.15 
8.76 
8.96 
8.36 
8.16 
3.16 
3.10 
3.20 
3.10 
3.06 
2.90 
2.90 
2.80 
2.80 
2.60 
2.80 
2.60 
2.65 
3.40 
3.30 
3.10 

2.90 
2.90 
2.70 
2.80 
2.26 
2.66 
2.40 
2.80 
2.26 
2.20 
2.85 
2.10 
2.10' 
2.06 
3.36 
2.80 
2.80 
2.20 
2.80 
2.80 
2.80 
1.95 
1.75 
2.05 
1.90 
2.00 
2.15 
1.90 
1.96 
2.10 
2.80 

1.96 
1.86 
1.90 
1.80 
2.10 
2.00 
1.80 
1.70 
2.46 
2.36 
1.96 
1.80 
1.86 
1.76 
1.90 
2.05 
1.70 
1.45 
1.35 
1.50 
1.80 
1.65 
1.66 
1.56 
1.56 
1.45 
1.66 
1.66 
1.70 
1.76 



1.60 
1.70 
1.60 
1.40 
1.60 
1.76 
1.60 
1.45 
1.50 
1.60 
1.70 
1.75 
1.65 
1.50 
1.66 
1.70 
1.50 
2.10 
1.95 
1.56 
1.60 
1.66 
2,40 
L80 
L80 
2,10 
1.86 
1.96 
2.46 
2.00 
1.80 

1.75 
1.90 
1.75 
1.60 
1.70 
2.20 
1.80 
1.70 
1.76 
1.65 
1.66 
1.66 
1.50 
1.65 
1.75 
1.75 
1.50 
1.70 
1.60 
3.16 
2.40 
1.96 
2.66 
1.90 
1.80 
1.85 
1.70 
1.66 
1.50 
1.66 
1.66 

1.60 
1.65 
1.85 
1.70 
1.50 
1.66 
1.40 
1.50 
1.65 
1.60 
1.40 
1.50 
1.40 
1.40 
2.00 
1.55 
1.50 
1.46 
1.50 
1.60 
1.60 
1.66 
1.86 
1.75 
1.85 
1.75 
1.66 
1.70 
1.65 
2.35 

1.65 
1.65 
1.65 
1.70 
1.60 
2.00 
1.75 
1.55 
1.70 
1.90 
2.05 
2,10 
2.00 
1.70 
1.50 
1.75 
1.60 
1.50 
L75 
1.65 
3.50 
2.65 
2.35 
1.95 
1.75 
1.90 
1.85 
2.05 
2.00 
1.90 
2.00 

1.>S 

2 

1.90 

3 

105 

4 

1.95 

5 

i.a 

6 

105 

7 

1.90 

8 

1.90 

9 

1.85 

10 

1.90 

11 

2.06 

12 

1.65 

18 

l.fiO 

14 

l.» 

16 

1.60 

16 

l.W 

17 

l.» 

18 

1.7D 

19 

l.» 

20 

1.65 

21... 

1.90 

22 

1.85 

23 

1.75 

24 

1.70 

25 

l.HO 

26 

1.90 

27 

^.m 

28 

1.90 

29 

2.20 

30 

2.50 

31 

a  Ice  conditions  January  1  to  March  26. 


Mean  daily  discharge,  in  second-feet,  of  Oriskany  Creek  at  Stale  dam,  near  Chiskamf, 

y.  Y.,  for  1904. 


Day. 

Mar. 

Apr. 

1,250 

1,140 

635 

550 

Day. 

Mar. 

Apr. 
765 

Day. 

Mar. 

Apr. 

420  i 
420  1 
385J 
350 
330; 
•280, 
280  , 
2«0  1 
1 

Day. 

Mar. 

Apr. 

1 

'    9 

17 

25 

26 

27 

28....... 

29 

30 

31 

2,710 
8,856 
1,542 
780 
690 
926 
875 

280 

2 

10 

1.190 

18 

280 

3 

'  11 

730 
550  \ 
650 
510  \ 
350  1 
850  1 

19 

2t(0 

4 

12.... 

20  .  .  . 

280 

5 

635 
875 
825 
765 

13 ' 

21 

22 

23 

24 



1,340 

280 

6 

.14              1 

280 

7 

,15....       1        ... 

8 

,16 

1 

^IS^'iS??.^"']       HUDSON    RIVER    DRAINAGE    BASIN.  35 

Egtimaied  monthly  dUrharge  of  Orukany  Creek  near  Oriskany,  N,  Y.yfor  1904, 


Month. 

Discharge  In  second-feet. 

Maximum. 

Minimum. 

Mean. 

irth  25-31 

3,855 
1,250 

590 
280 

1,577 

ril 

536 

STARCH   FACTORY   CREEK   NEAR   NEW   HARTFORD,  N.  Y. 

\  gaging  weir  was  erected  on  this  stream  above  the  head  of  the 
•mer  Savage  reservoir  May  26,  1903.  The  stream  flows  in  a  gulf 
)  feet  below  the  general  plateau.  The  weir  has  a  horizontal  iron 
st  6  feet  in  length  with  end  contractions.  The  weir  gage  is  placed 
eet  upstream  from  the  weir  and  is  observed  twice  daily.  The  dis- 
irge  is  calculated  by  the  Francis  formula.  In  extreme  freshets, 
discharge  is  observed  at  a  masonry  intake  dam  a  short  distance 
^nstream.  The  drainage  basin  of  Starch  Factory  Creek  includes 
aefenberg  Creek  and  reservoir,  as  elsewhere  described.  Graefen- 
•g  reservoir  has  a  capacity  of  30,000,000  gallons,  and  water  is 
erted  therefrom  through  a  12-inch  conduit. 

The  region  tributary  to  Starch  Factory  Creek  consists  of  cleared 
•m  land,  chiefly  sodded  slopes  rising  from  the  stream  to  the  divide 
either  side,  a  height  of  300  to  400  feet,  in  a  distance  of  about  1  mile 
)m  the  main  stream.  A  limited  number  of  lateral  tributaries  drain 
i  more  remote  portions  of  the  area.  The  stream  is  tributary  to  Mo- 
wk  River  near  Utica,  N.  Y.  The  drainage  basin  is  shown  on  the 
lea  sheet  of  the  United  States  Geological  Survey  Topographic  Atlas, 
)m  which  the  drainage  areas  have  been  taken. 

The  observations  at  this  station  during  1904  have  been  made  under 
J  direction  of  R.  E.  Horton,  district  hydrographer. 

Drainage  areas  of  Starch  Factory  Creek, 

Sq.  miles. 

ove  Graefenberg  reservoir  dam  « 0.45 

ove  gaging  weir 3. 40 

wve  Savage  reservoir  dam 3. 81 

wve  mouth 6.60 

■Topographic  area  above  Qraefenberg  reservoir  dam.  The  yield  is  developed  from  this  area  by 
iing  from  springs. 
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(NO.  12 


}f('nn  daily  discharge^  in  second-feel^  of  Starch  Factory  Creek  near  New  Hartford^  N.  ) 

for  1904, 


Day. 


9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


80. 
31. 


Jan. 


1.59 
1.47 
1.47 
1.47 
1.47 
1.41 
1.84 
1.34 
1.34 
1.22 
1.22 
1.34 
1.22 
1.22 
1.22 
1.22 
1.22 
1.10 
1.05 
1.00 
.95 
1.10 
2.09 
1.90 
1.59 
1.34 
1.22 
1.10 
1.05 
1.00 
1.00 


Feb. 


1.00 

1.00 

.90 

.79 

.79 

1.28 

69.88 

33.00 

14.00 

13.50 

10.80 

7.89 

4.94 

4.00 

2.08 

1.53 

1.72 

1.34 

1.28 

1.16 

1.34 

3.73 

2.22 

l.?2 

1.41 

1.41 

1.16 

1.16 

1.22 


Mar. 


1.22 

1.28 

8.00 

26.12 

3.20 

2.22 

8.03 

48.45 

9.70 

5.33 

3.99 

8.29 

2.40 

2.06 

1.90 

1.90 

1.90 

1.78 

3,78 

4,27 

2,88 

6.86 

662.00 

646.00 

250.00 

0221.50 

a 40. 00 

a  19. 50 

a  17. 50 

a  21. 00 

a26.00 


Apr. 


O87.00 

643.75 

615.35 

68.10 

67.05 

621.16 

627.60 

616.60 

628.00 

21.80 

16.80 

17.70 

7.50 

4.80 

5.00 

4.70 

8.22 

9.20 

5.82 

4.40 

3.65 

6.32 

13.70 

7.48 

9,M 

5.34 

10.24 

16.45 

7.68 

6.90 


May. 


6.24 
3.31 
2.28 
2.15 
2,02 
1.81 
1.69 
1,63 
1.67 
1.46 
1.45 
1.34 
1.16 
1.12 
10.88 
6.54 
2.82 
1.94 
1.75 
2.42 
2.28 
1.69 
1.33 
1.94 
1.83 
2.98 
2.74 
1.57 
1.27 
1,39 
1.69 


June. 


1.84 
1.18 
1.18 
5.92 
2.28 
1.94 
1.21 
.1.18 
14.09 
6.12 
2.98 
1.75 
1.21 
1.18 
1.27 
2,10 
1.45 
1.27 
1.21 
1.12 
1.18 
1.18 
1.18 
1.18 
1.00 
2.10 
2.10 
2.10 
1.45 
1.57 


July. 


2.02 
1.84 
1.21 
1.12 
1.75 
1.51 
1.18 
1.06 
.87 
1.63 
2.15 
2,98 
2.02 
1.21 
1.12 
1.00 
1.00 
2.10 
1.06 
.87 
.87 
.80 
8.70 
1.51 
1.06 
6.32 
1.88 
2.74 
6.02 
l.M 
1.89 


Aug. 


1,68 

4.76 

1.46 

1.18 

.93 

1.06 

.80 

.74 

.74 

.74 

.74 

.74 


Sept. 


0.61 
.56 
.48 
.65 
.56 
.48 
.48 
.48 
.48 
.48 
.48 
.48 


.74 

.48 

.93 

.48 

.68 

1.81 

.68 

.81 

.62 

.66 

.68 

.56 

.59 

.61 

12.24 

.61 

2.56 

.61 

14.72 

.56 

4.01 

.56 

2.02 

1.02 

1.45 

1.13 

(<») 

1.53 

(«) 

.86 

(<^) 

.66 

(«) 

1.81 

iP) 

1.86 

(0 

Oct. 


0.71 

.66 

.56 

.56 

.56 

.66 

.71 

.56 

.61 

1.62 

2.67 

1.49 

1.08 

.96 

.86 

.86 

.66 

.66 

.66 

.66 

31.38 

4.97 

2.90 

1.95 

1.68 

1.81 

2.08 

1.74 

1.68 

1,55 

1.24 


Nov.    IV 


1.18 
1.08 
1.02 
.96 
.96 
.96 
.96 
.91 
.86 
.91 
.86 
.86 
.86 
.86 
.81 
.86 
.71 
.61 
.61 
.86 
1.19 
1.08 
.96 
.91 
1.02 
.96 
.91 
.86 
.86 
.96 


a50-foot  spillway. 


6  Approximate. 


^Repairing  weir. 
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Estimnied  manihly  digcharge  ofSlarch  Factory  Creek  near  New  Hartford^  N.  Y.^for  1904. 
[Drainage  area,  S.40  square  miles.] 


Month. 


January 

February . . . 

March 

April 

May 

June 

July 

August  1-25 
September.. 

October 

November . . 
December  ,. 


Diflchaige  in  second-feet 


Maximum. 


2.09 
69.88 
250.00 
87.00 
10.83 
14.09 

6.32 
14.72 

1.81 
31.38 

1.19 
26.20 


Minimum. 


0.95 

.79 

1.22 

3.65 

1.12 

1.12 

.80 

.59 

.48 

.56 

.61 

.56 


Mean. 


1.30 

6.49 

27.51 

14.89 

2.38 

2.23 

2.01 

2.30 

.74 

2.28 

.91 

2.85 


Corrected 
mean  .a 


2.07 
7.26 
28.27 
15.67 
3.15 
3.00 
2.78 
3.07 
1.51 
3.05 
1.68 
3.62 


Run-off. 


Second- 
feet  per 
square 
mile. 


0.609 
2.14 
8.45 
4.61 
.926 
.882 
.818 
.903 
.444 
.897 
.494 
1.06 


Depth  in 
inches. 


0.702 
2.31 
9.74 
5.14 
1.07 
.984 
.943 
.840 
.496 
1.03 
.551 
1.22 


Rain- 
fall. 


Inches. 


1.69 
1.79 
2.91 
3.53 
3.61 
4.82 
6.94 
4.34 
2.79 
3.11 
.60 
2.80 


a  Including  diveiBlon  to  Graefenberg  reservoir. 
gTLVAN  GLEN  GBEEK  NEAR  NEW  HARTFORD,  N.  Y. 

New  Hartford,  or  Sylvan  Glen,  Creek  is  the  inflowing  stream  trib- 
utary to  reservoir  No.  4  of  the  Utica  waterworks.  The  stream  con- 
sists of  two  main  branches,  the  larger  flowing  in  a  deep-cut  wooded 
shale  valley,  the  smaller  draining  a  shallow  ravine  and  a  marshj^ 
divide.  The  flow  of  this  stream  became  very  small  in  May,  1900, 
and  it  may  become  dry  at  times.  The  weir,  which  is  located  at  the 
mouth  of  the  stream,  was  erected  in  January,  1904,  by  the  Consoli- 
dated Water  Company,  of  Utica,  N.  Y.,  by  whom  the  record  is  fur- 
nished. The  gage  is  placed  6  feet  upstream  and  is  read  twice  dail3\ 
The  weir  has  a  central  low-water  notch  2  inches  deep  and  2  feet  long, 
and  a  main  crest  8  feet  long  with  two  end  contractions.  The  drainage 
ksin,  which  lies  at  an  elevation  of  from  700  to  1,500  feet  above  tide, 
is  shown  on  the  Utica  and  Oriskany  sheets  of  the  United  States  Geo- 
loirjcal  Survey  Topographic  Atlas.  It  comprises  chiefly  woodland  and 
iwsture  with  some  tillage,  1.18  square  miles  in  extent. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 


/ 
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Mean  daily  discharge^  in  second-feet^  of  Sylvan  Glen  Creek  at  Netu  Hartford,  N,  V.,  jt 

1904. 


Day. 

Jao. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. '  r»« 

1 

0.16 
.15 
.16 
.14 
.14 
.16 
3.23 
9.61 
4.41 
1.61 
.62 
.36 
.27 
.•27 
.26 
.21 
.18 
.16 
.12 
.11 
.10 
.42 
.29 
.26 
.21 
.•20 
.15 
.16 
.•22 

0.20 

.21 

1.17 

•2.^27 

.42 

.29 

1.51 

9.58 

8.19 

.96 

.62 

.89 

.82 

.27 

.25 

.•22 

.22 

.22 

.24 

.62 

.37 

1.26 

16.12 

9.28 

89.61 

27.59 

2.T2 

1.10 

1.10 

'2.56 

1.68 

11.66 
4.21 
1.88 
1.90 
2,27 
1.90 
6.66 
4.06 
6.41 
4.80 
8.75 
8.86 
1.68 
1.15 
1.09 
1.88 
3.66 
8.26 
1.98 
1.20 
1.90 
1.88 
1.09 

.98 
1.09 

.98 
1.46 
3.96 
1.98 
1.75 

1.88 
.88 
.77 
.60 
.49 
.41 
.88 
.81 
.27 
.28 
.19 
.17 
.16 
.18 
8.56 
1.15 
.60 
.86 
.41 
1.26 
.60 
.40 
.25 
.•27 
.21 
1.46 
1.15 
.43 
.82 
.68 
.49 

0.81 
.28 
.28 
8.29 
.56 
.78 
.84 
.27 
6.15 
1.76 
.78 
.47 
.82 
.25 
7.90 
1.09 
.47 
.82 
.26 
.17 
.'21 
.82 
.19 
.18 
.11 
.09 
.07 
.07 
.13 
.88 

0.26 

.« 

.81 
.12 
.55 
.86 
.17 
.12 
.09 
.29 
18.94 

6.16 

1.81 
.49 
.32 

6.16 
.17 
.47 
.19 
.11 
.10 
.10 

8.76 
.64 
.88 

8.86 
.77 
.99 

•2.21 
.78 
.47 

0.64 
.60 
.47 
.26 
.19 
.'27 
.'20 
.16 
.18 
.16 
.16 
.18 
.18 
.17 
.12 
.08 
.08 
.10 
.09 

4.06 
.99 

4.06 

1.68 
.51 
.86 
.26 
.19 
.16 
.12 
.11 
.10 

0.10 
.10 
.13 
.12 
.09 
.09 
.08 
.10 
.10 
.09 
.08 
.06 
.07 
.09 
.41 
.15 
.10 
.08 
.10 
.18 
.11 
.09 
.08 
.86 
.84 
.88 
.26 
.17 
.88 
.86 

0.16 
.13 
.12 
.12 
.11 
.12 
.11 
.09 
.11 
.40 
.73 
.45 
,M 
.26 
.21 
.'20 
.16 
.13 
.12 
.11 
16.01 

1.46 
.82 
.64 
.55 
.64 
.73 
.60 
.43 
.88 
.36 

O.U      0 

'2 

.31 

3 

.311 

4 

1 
.29' 

6 

.29 

6 

.26 
.•26 
.25 
.•a 

7 

0.-22 
.22 
.22 
.22 
.22 
.20 
.21 
.20 
.20 
.20 
.20 
.16 
.15 
.14 
.14 
.15 
.44 
.32 
.26 
.22 
.22 
.20 
.16 
.15 
.15 

8 

9 r 

10 

11 

12 

13 

.•X 

14 

n 

15 

-n 

16 

.21 

17 

.17  1 

18 

.13 

19 

.16 

20 

."23 

21 

•  •27 

22 

.23 

23 

.'21  1 

24 

.19  1 

26 

.•27 

26 

.21 
.16 
.16 
.16 
.10 

27 

28 

29 

30 

31 

1 

"^^''ioYT/"']       HUDSON   KIVER   DRAIN  AGE    BASIN.  39 

'^Miviated  monUdy  ducharge  of  Sylvan  Glen  Creek  near  New  Hartford,  N.  Y,,  for  1904' 

[Drainage  area,  1.18  square  miles.] 


Month. 


anuary  7-31 

•"ebruary 

llarch 

ipril 

May 

June 

July 

August  

September . . . 

October 

November 

December  ... 


The  year. 


Discharge  in  second-feet. 


Maximum. 


0.44 
9.61 

39.61 

11.65 
3.56 
7.90 

13.94 

4.06 

.41 

16.01 
.34 

22.07 


Minimum. 


0.14 
.10 
.20 
.93 
.13 
.07 
.09 
.08 
.07 
.09 
.10 
.09 


Mean. 


'0.21 
.84 

4.05 

2.80 
.64 
.92 

1.43 
:53 
.16 
.86 
.22 

1.35 


1.17 


Run-off. 


Second-feet 

per  square 

mile. 


0.178 
.712 

3.43 

2.37 
.542 
.780 

1.21 
.449 
.136 
.729 
.186 

1.14 


.988 


Depth  in 
inches. 


0.205 
.768 

3.95 

2.64 
.625 
.870 

1.40 
.518 
.152 
.841 
.208 

1.31 


13.49 


a  Mean  for  25  days  taken  as  mean  for  entire  month. 
GRAEFENBERO   CREEK   NEAR   NEW  HARTFORD,  N.  Y. 

A  gaging  weir  was  erected  above  the  inflow  to  Graefenberg  reservoir, 
June  7,  1903,  and  a  standard  rain  gage  was  placed  on  the  adjoining 
meadow  slope  some  distance  from  trees  and  structures.  This  small 
catchment  basin,  having  a  topographic  area,  0.282  square  mile  in 
extent,  is  cleared  farm  land,  chiefly  meadow  and  pasture."  It  lies 
between  elevations  1,100  and  1,300  feet  above  tide,  and  near  the  sum- 
mit of  the  general  plateau  south  of  Mohawk  River.  The  soil  is  porous 
and  the  stream  is  fed  largely  from  the  ground  water  reserve.*  The 
weir  is  compound  in  form,  5  feet  crest  length  with  two  end  contrac- 
tions and  a  central  notch  2  feet  long  .21  foot  deeper. 

The  discharge  is  calculated  by  the  Francis  formula.  The  gages  are 
read  b}^  R.  O.  Salisbury,  and  the  record  furnished  by  the  Consolidated 
Water  Company  of  Utica,  N.  Y. 


0  Yield  from  this  area  developed  by  tiling  from  springs  in  surrounding  slopes. 

''Other  nearby  stream  channels  have  tributary  areas  of  equal  or  larger  extent  run  dry  in  summer. 
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JWdpitatiorij  in  inches^  at  Graefenberg  reservoir,  near  New  Hartford^  N.  Y.^for  1901 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«. 

1 

0.01 

T. 
.41 
.04 

T. 

0.04 
.08 
.01 
.81 

T. 
.67 

T. 

0.86 

T. 
.10 

0.84 
.85 
.60 

0.08 

0.745 
.19 
.196 

0.16 
.02 

.17 

T. 
T. 
T. 
0.19 

T. 
0.02 
.03 

2 

T. 

3 

T. 

4 

0.M 
T 

5 

.90 
.225 
.01 

.09 
.39 
T. 
T. 

.81 
.366 
1.06 
.19 

T. 

6 

T. 

.136 

.18 
T. 

0.(M  1      .04 

7 

T. 
.78 
T. 
.04 

T.       T. 

8 

.02 

9 

.06 
.09 
.01 

.03 
.23 
.17 
.24 
.06 
T. 
.03 
.62 

T. 
T. 

1.18 
.29 

T. 

.08 
.04 
.01 
.23 

.02 
T. 

T. 

.01 
.22 
.31 
.04 
.18 



.03 

10 

11 

12 

13 

T. 
T. 
.12 
.02 

.03 

'.05 

14 t 

T. 

T. 

15 

0.78 
.76 

.18 
.81 

.76 
.01 

T. 

16 

.10 
.01 

.016 

17 

T. 

18 

.06 
.21 
T. 
T. 
.06 

.41 

.13 

.01 

19 

.06 
.02 

T. 
.34 
.80 

T. 

T. 
.24 

.32 
.28 

.10 

'".'86' 

.02 

.02 

20 

.03 

1.19 

.02 

21 

.14 
.01 
.17 

T. 

.38 
.01 

.006 

.19 
T. 

.25 
.24 
T. 
.26 

.76 
.70 

T. 

T. 

T. 
.08 
.11 

T. 

.10 

.16 
.02 
T. 
.09 
.03 

.12 

22 

T. 
.06 
.U 
.08 
T. 

T. 

23    

.746 

.80 

T. 

.616 

.065 

.26 

.77 

1.04 
.01 

.05 

24 

.14 

26 

.18 
.14 

.11 

.006 

.02 

.69 

.07 

.07 

26 

.01 

27 

28    

.09 

.60 
1.33 

29 

.20 

T. 
.96 

.07 

80 

.01 

31 

TotAl.... 

.71 

1.49 

2.06 

8.605 

8.91 

4.28 

6.74 

8.20 

2.80 

2.62 

.47 

2.66 

a  No  record  January  12-26, 1904. 


"^fS^io??.^"']      HUDSON   KIVKR   DBAllTAGB 
PrecipUation,  in  tncAcs,  at  Savage  reservoir,  near 


BAdlK. 

Ulica,  N.  Y.,  far  1904. 
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Dty. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

0.96 
.11 

0.29 
.62 
.09 

0.07 

0.02 

0.53 
.28 

0.85 
.03 

.78 

.39 

2 

0.06 
.07 
.24 

0.35 
.08 

0.07 
.03 

3 

0.42 
.06 

4 

.72 
.07 
.28 
.05 
.07 
1.42 
.81 

.01 
.70 

't 

.21 

0.06 

6 

0.08 

.76 
.10 
.09 
.08 

.64 

.27 

8 

.06 
.10 

05 

9 

.11 

.10 
.28 
.21 
.16 
.18 

.07 

.07 
.26 
.41 
.05 
.16 

07 

0 

.43 
.21 
1.02 
.36 

1 

.09 
.04 
.01 
.34 

2 

3 

.11 

.14 

4 

.84 

.04 

5 

.09 
.04 
.13 

.19 
.06 

.07 
.87 

1.64 
.12 

1.04 
.08 

.01 

.84 
.06 

6 

.20 

8 

.88 

.45 

.27 

06 

9 

.10 
.18 

.10 
.81 
.19 

.16 

.04 

0 

1.87 
.76 

.06 

.19 

.10 
.26 

.02 

.21 

1.10 
.95 
.02 
.03 

.10 
.15 

.09 

.17 

2 

.99 

.10 
.18 
.17 
.04 

.07 
.61 

.05 
.28 

3 

.14 

.09 
.61 

.06 
.88 
.02 
.61 
.26 

.42 

1.14 
.01 

1.04 

.46 
.35 

.82 

.21 
.03 
.06 
.12 
.05 

.08 
17 

!4 

5 

.07 

S 

.02 
.40 
.68 

.71 
.14 
.25 
.92 

.02 

n 

.05 

.60 

» 

1.32 

» 

.11 

- 

.09 

K) 

.12 

.43 

06 

[1 

.85 

Total.... 

2.68 

2.09 

8.76 

8.59 

4.08 

5.87 

7.14 

5.49 

3.28 

3.61 

.73 

3.03 

REELS  GREEK  AND  JOHNSTON  BROOK  NEAR  DEERFIELD,  N.  Y. 

A  gaging  record  at  the  waterworks  intake  dam  on  Reels  Creek 
¥as  begun  January  1,  1901.^  In  order  to  secure  a  more  accurate 
•ecord  during  periods  of  diversion,  a  weir  was  constructed  on  the 
ihale  rock  stream  bed  just  above  the  intake  dam  in  1903.  A  second 
mr  wa«  constructed  on  Johnston  Brook,  a  tributary  of  Reels  Creek, 
fhich  enters  below  the  point  of  gaging  the  latter.  The  calculated 
low  and  the  precipitation  observed  from  a  standard  rain  gage  at  Deer- 
ield  reservoir  are  given  below. 

The  drainage  of  Reels  Creek  lies  on  the  north  slope  of  Mohawk 
Kiver,  to  which  the  stream  is  tributary.  The  tributaries  are  numerous 
ind  the  valleys  deep  cut  with  gravel  or  sodded  slopes  favoring  rapid 
iischarge  of  storm  waters. 

Johnston  Brook  flows  in  a  deep  valley  whose  tributaries  are,  lying 

oSee  Water-Supply  Paper  No.  82.  p.  82,  and  Water-Supply  Paper  No.  97,  p.  209:  see  also  Report  on 
'iream  QaufiinRS,  contained  In  Supplement.  Report  of  State  Engineer  and  8UTvevoT,"Sevj  \v^T^L,^ot 
ISOJ.  pp.  }36-}4I.  nlso  1903.  pp.  94-98. 
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mostly  to  the  north  of  the  stream,  drained  by  short  parallel  feeders 
that  head  well  below  the  divide  and  are  supplied  to  some  extent  from 
ground  storage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Drainage  areas  of  Reels  Creek, « 


Sqaare  miles. 

Location. 

Place  to 
place. 

Tbtsl. 

Reels  Creek  above  weir 

4.42 
.05 
.78 
.01 
.79 

4.14 

4.42 

Reels  Creek  above  Johnston  Brook 

4.47 

Johnston  Brook  above  weir 

.78 

Johnston  Brook  above  mouth 

.79 

Reels  Creek  including  Johnston  Brook 

5.26 

Reels  Creek  above  mouth . . . ...... 

9.4 

a  From  the  Utica  sheet  of  the  United  States  Geological  Survey  Topognphic  Atla& 
Mean  daily  discharge ^  in  second-feet,  of  Reels  Oreek  near  Deerfieldy  N.  Y.,for  1904' 
Day.  Jan.      Feb.      Mar.      Apr. 


1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21., 
22. 
23., 
24. 
25. 
26. 
27., 
28. 
29.. 
30. 
81.. 


2.68 
2.42 
2.23 
2.23 
2.'£i 
2,10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
5.92 
17.80 
8.04 
5.65 
4.04 
4.04 
4.04 
3.69 
8.52 
8.21 


3.52 
3.21 
2.90 
2.68 
2.49 
2.98 
13.11 
9. 75 


8.94 

7.70 

0.17 

4.57 

3.52 

2.75 

2.49 

2.49 

2.49  i 

2.49  I 

2.49  I 

2.49 

3.06 

2.90 

2.55 

2.49 

2.49 

2.75 

2.62 


2.49 

2.75 

4.21 

19.62 

28.50 

01.85 

99.20 

65.00 

9.10 

8.35 

9.00 

9.00 

9.00 

9.00 

10.50 

7.70 

7.92 

7.81 

8.01 

10.14 

9.64 

8.72 

24.31 

19.43 

92.80 

197.00 

175.50 

49.90 

33.60 

30.50 

85.20 


30.50 
44.80 
30.50 
30.50 
:i0.50 
32.80 
82.00 
50. 10 
41.80 
49.10 
76.00 
115.20 
30.50 
45. 10 
18.00 
15.30 
14.00 
18.70 
13.60 
8.30 
9.00 
10. 50 
13.60 
10.50 
12.00 
14.40 
24.50 
80.50 
19.50 
29.50 


May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  1  !)*•«. 

23.50 

O.M 

0.17 

0.17 

1.70 

2.98'    0- 

6.80 

1.91 

.79 

.17 

.54 

2.78  1      . 

3.40 

1.10 

.24 

.17 

.31 

2.18  1      . 

2.40 

.50 

.17 

.45 

.31 

2.04 

2.40 

17.80 

1.10 

.28 

.21 

.31 

2.04  1      . 

2.40 

3:).  90 

1.38 

.17 

.17 

1.38 

i.9ri   . 

2.40 

6.00 

.74 

.17 

.17 

l.W 

1.50,      . 

2.40 

3.40 

.34 

.17 

.17 

l.W 

1.88        . 

1.80 

38.70 

.31 

.17 

.17 

l.(M 

1.32! 

1.80 

10.50 

1.10 

.17 

.17 

1.38 

1.27 

1      . 

1.80 

9.00 

.64 

.17 

.17 

1.77 

1.22 

1.80 

.74 

.17 

.17 

3.58 

1.16 

1.80 

.M 

.17 

.17 

3.82 

1.16 

1.80 

.31 

.17 

.17 

8.42 

1.16 

30.  .50 

.21 

.17 

.17 

8.25 

1.16 

.•1 

23.50 

.17 

.17 

.17 

2.78 

1.16 

J 

9.00 

.17 

.17 

.17 

2.26 

1.16 

J 

2.90 

.79 

.17 

.17 

2.04 

1.16 

.i 

2.40 



.31 

.17 

1.50 

1.50 

1.16 

A 

12. 00     30. 50 

.21 

2.41 

1.27 

1.91 

.4 

5.20  'l44.10 

.17 

6.74 

1.70 

1.77 

.4 

2.40 

99.40 

.17 

3.01 

.45 

11.78 

1.44 

.4 

2.40 

7.26 

7.26 

.17 

7.16 

1.82      IX 

6.80 

.45 

•2.  J3 

2.11 

1.10 

5.06 

1.27' 

8.30 

.38 

1.27 

.79 

2.48 

3.74 

1.38 

22.50 

.31 

9.22 

.24 

1.10 

4.00 

.96 

1.9 

27.50 

.31 

1.70 

.17 

.54 

3.82 

.79 

7.70 

.31 

.93 

.17 

.24 

8.74 

.74 

2. 90 

2.78 

1.32 

.17 

3.92 

8.74 

.74 

8.30 
7.70 

1.50 

.64 
.31 

.17 
.17 

4.36 

8.74 
8.42 

.9S 

1 
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Etthnaied  monthly  discharge  of  Reeltt  Creek  near  Ikerfieldy  N.  Y.,for  1904. 
[Drainage  area,  4.6  square  miles.] 


Month. 


Dischaige  in  Heeond-feet. 


Maximum.     Minimum.      Mean 


anuar>' 

ebniary,  27  days 

larch 

ipril 

i»y 

one,  17  days 

Qly 

lUgust,  30  days 

eptember 

)ctober,  30  days 

November 

[)ecember,  24  days 


17.80 

13.41 

197.00 

115.20 

30.50 

14.41 

9.22 

7.26 

4.36 

11.78 

2.93 

1.91 


2.10 

2.49 

2.49 

8.30 

1.80 

.31 

.17 

.17 

.17 

.31 

.74 

.45 


3.40 

4.01 

34.38 

31.81 

7.69 

23.49 

1.26 

.83 

.78 

2.83 

1.44 

.57 


Run-off. 


0.756 
.891 
7.64 
7.07 
1.71 
5.22 
.280 
.184 
.173 
.629 
.320 
.127 


0.872 
.895 
8.81 
7.89 
L97 
3.30 
.323 
.205 
.193 
.702 
.357 
.113 


Rainfall. 


Inchea. 


4.62 
3.85 
2.97 
2.64 
4.17 
6.16 
4.63 
4.87 
4.51 
3.87 
.27 
3.36 


Meoji  daily  discharge,  in 

second-feet,  of  Johnston  Brook  near  Deerfield,  N.  i 

\,for 

1904. 

Day. 

Jan. 

Feb. 

Mar. 

0.87 
.87 
1.68 
1.46 
1.86 
6.68 
8.00 
2.84 
1.46 
1.86 
1.36 
1.36 
1.86 
1.86 
1.30 
1.30 
1.86 
1.46 
1.46 
1.87 
1.87 
2.31 
10.86 
8.76 
(-) 
(«) 
(«) 
(«) 
2.68 
3.30 
2.18 

Apr. 

May. 

June. 

July. 

0.34 

1.00 
.28 
.18 
.74 
.57 
.24 
.18 
.18 

1.16 
.26 
.42 
.26 
.18 
.18 
.18 
.18 

1.31 
.21 
.18 
.18 
.18 

3.46 
.57 
.18 

2.51 
.32 
.22 
.18 
.18 
.18 

Aug. 

0.18 
.18 
.40 
.18 
.18 
.30 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
(") 
4.02 
1.62 
1.93 
.37 
.21 
.18 
.18 
.18 
.18 
.18 

..« 

Sept. 

0.18 
.18 
.26 
.22 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.52 
.18 
.18 
.18 
1.87 
1.31 
.30 
.18 
.18 
.92 
1.93 
1.31 
.26 
.18 

(«) 
1.87 

Oct. 

0.40 

.18 

.18 

.18 

.18 

.24 

.18 

.18 

.18 

1.74 

2.24 

2.44 

1.56 

.74 

.78 

.37 

.32 

.30 

.30 

.26 

10.28 

2.71 

1.31 

.57 

.47 

.57 

.57 

.57 

.57 

.57 

.50 

Nov. 

0.37 
.34 
.30 
.30 
.30 
.28 
.24 
.24 
.22 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.18 
.26 
.25 
.21 
.21 
.21 
.25 
.24 
.18 
.13 
.18 
.21 

Dec. 

I 

2 

3 

4 

5 

0.46 
.46 
.46 
.46 
.46 
.46 
.46 
.46 
.46 

■.t 

.46 
.45 
.60 
.50 
.60 
.50 
.50 
.60 
.50 
.60 
1.06 
4.10 
1.40 
.60 
.55 
.56 
.55 
.66 
.65 
.86 

0.60 

.50 

.60 

.60 

.60 

.64 

7.12 

2.81 

1.93 

1.66 

1.46 

1.06 

.67 

.62 

.60 

.60 

.60 

.60 

.50 

.60 

.50 

.50 

.78 

.87 

.60 

.50 

.50 

.78 

.92 

8.00 
6.06 
4.42 
2.92 
2.71 
4.79 
12.64 
6.06 
4.42 

(<>) 
10.60 
10.86 
4.70 
8.38 
1.68 
1.68 
2.06 
2.84 
1.62 
1.31 
1.56 
1.46 
1.26 
1.15 
1.41 
1.31 
1.99 
7.67 
3.38 
1.87 

3.22 

1.68 

1.00 

.74 

.64 

.47 

.47 

.44 

.42 

.40 

.87 

.37 

.37 

.37 

4.61 

2.71 

.92 

.69 

.37 

2.64 

1.10 

.42 

.37 

1.00 

1.10 

3.61 

2.71 

.42 

.37 

.82 

.92 

1.00 
.40 
.37 
.37 

8.69 

4.02 
.52 
.37 

(«) 
.92 
.67 
.42 
.37 
.64 

1.20 
.57 
.37 
.37 
.37 
.37 

1.51 

1.51 
.47 
.19 
.18 
.18 
.18 
.18 

3.07 
.50 

0.21 
.12 
.12 
.12 
.12 

6 

7... 

.12 
.12 

8 

.12 

9 

.12 

0 

.12 

1 

.12 

2 

I... 

.12 
.12 

1 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.24 

1 

2. 06 

■> 

.78 

5 

.30 

.82 

s. 

7.46 

s 

2.44 

n 

1.31 

a 

.54 

aDiseharKc  excee<ls  cnpAcity  of  weir;  record  not  av&ilab\e. 
bUepatring  weir:  n'roni  not  iivailable. 
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[xa  l2r,. 


Egtimated  monUily  diwharge  of  JohnMon  Brook  near  Deerfidd^  N.  Y.y  for  1904. 
[Drainagte  area,  0.79  square  mile.] 


Month. 


January  

February 

March,  27  days 

April,  29  (lays 

May 

June,  29  days 

July 

August,  30  days 

September,  29  days. . . 

October 

November 

December 


Discharge  in  seoond-feet. 


Maximum. 


4.10 
7.12 

(«) 
12.64 
4.61 

(«) 
3.46 

(«) 
(«) 

10.28 

.37 

7.45 


Minimum. 


0.45 
.50 
.87 

1.15 
.37 
.18 
.18 
.18 
.18 
.18 
.13 
.12 


Mean. 


0.65 

.99 

2.50 

4.06 

1.15 

.86 

.53 

.43 

.48 

1.02 

.22 

.60 


Run-off. 


BainlaU. 


Second-feet 

per  square 

mile. 


0.823 
1.25 
3.16 
5.14 
1.46 
1.09 
.671 
.544 
.608 
1.29 
.278 
7.59 


Depth  in 
inchcH. 


0.949 
1.34 
3.17 
5.54 
1.68 
1.18 
.774 
.607 
.656 
1.49 
.310 
.876 


iDChftt. 


4.62 
a.  85 
2.97 
2.64 
4.19 
6.16 
4.63 
4.87 
4.51 
3.87 
.27 
3.36 


a  Discharge  exceeds  capacity  of  weir;  record  not  available. 
PrecipUaticnf  in  inchesj  at  Deerfidd  reservoir ^  near  Deerfidd^  N.  F.,  for  1904- 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

IXC. 

1 

0.02 
.12 

0.80 
.82 

2 

0.65 

0.76 

0.57 

0.06 

3        ....... 

0.60 

4 

.06 
.04 
.74 

0.62 
.62 

aio 

5 

.66 

.17 

.80 

6 

.44 

0.46 

7 

.05 

8 

.25 

2.03 
.25 

.26 

.10 

9 

.05 

.35 

10 

.12 

.06 

.70 
.40 
.80 

1 

11 

.32 
.06 
.12 

12 

.25 

13 

.12 

.IS 

14 

1.08 

.05 

.04 

.39 
.38 

15 

.26 

1.49 
.08 

.82 

16 

.22 

17     . 

18 

.22 

.28 

.77 

.82 
.78 

.10 

19 

.03 

.13 

20 

.02 

.88 

1.20 

.68 
.32 

.51 

2.00 
1.26 
.66 

0.06 

.JO 

21 

1.76 

22 

.24 
.40 
.16 

.72 

.92 

1.08 

23 

.48 

24 

.48 

26 

.23 
.40 

.17 
.20 

.22 

26 

.82 

.46 

.40 
.20 
.10 
.12 

2^64 

.66 

.03 

.32 

27 

28 

.45 
.60 

.36 

2.10 

29 

.41 
.08 

4.17 

.52 
.12 

.92 

...- 

30 

.4^ 

31 

.46 
T97" 

Total.... 

/ 

4.ra 

3.86 

«.  16 

4.(« 

4.M7 

\ 

4.61 

"3,87' 

.27 

:^ 
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NAIL  GBEEK  AT  UTICA,  N.  Y. 

The  record  of  the  flow  of  this  stream,  obtained  at  a  weir  at  the  foot 
yi  the  water-supply  pond  of  the  Globe  Woolen  Mill,  Utica,  N.  Y., 
lias  been  furnished  by  William  S.  Bacot,  civil  engineer.  The  weir 
[consists  of  eight  notches,  each  1  foot  in  length  and  1  foot  in  depth, 
L*ut  in  i-inch  steel  plates  attached  to  the  upstream  side  of  the  waste 
gates  of  the  pond  mentioned.  The  depth  of  overflow  is  observed  on 
a  vertical  enameled  iron  gage,  divided  to  feet  and  hundredths,  located 
9  feet  upstream  from  the  weir.  Outflow  takes  place  from  a  still  pond. 
The  waste  gates  to  which  the  weir  is  attached  are  practically  water- 
tight. The  very  slight  leakage  occurring  has  been  estimated  and 
allowed  for,  together  with  water  diverted  for  use  in  the  adjoining  mills. 
Four  of  the  weir  notches  are  placed  2  inches  below  the  remaining 
four  notches.  The  lower  notches  take  the  entire  ordinary  flow  of  the 
stream.  The  pond  above  the  weir  has  an  area  of  1.4  acres,  and  a  slight 
error  may  be  introduced  in  the  results  on  windy  days  by  water  slop- 
ping over  the  crests  of  the  higher  notches. 

The  effective  drainage  area  at  the  weir  is  less  than  the  natural  drain- 
age area,  owing  to  diversion  to  the  combined  sewer  system  of  the  city 
in  the  lower  portion  of  the  watershed.  The  drainage  area  is  nearly 
all  heavily  sodded  land,  comprising  suburban  plats  and  pasturage.  It 
contains  possibly  5  per  cent  of  cultivated  area  and  an  equal  percentage 
of  hard  earth  roads  and  pavements.  Perhaps  10  per  cent  is  sparsely 
timber  covered.  The  entire  area  is  underlaid  with  slate  shale,  usually 
at  a  depth  of  from  2  to  5  feet  below  surface,  and  the  soil  is  heavy  clay, 
with  occasional  gravel  and  loam.  The  basin  comprises  an  upper  and 
a  lower  plateau;  the  main  tributaries  rise  in  the  steep  side  slopes  of 
the  upper  plateau,  which  are  often  deeply  serrated,  forming  gulfs 
from  which  springs  issue,  excepting  in  unusual  droughts.  The  lower 
plateau  is  more  or  less  swampy  near  the  margin  of  the  hills.  The 
upper  plateau  contains  a  large  cemetery,  in  which  are  numerous  arti- 
ficial drains,  also  a  number  of  small  ponds.  The  drainage  areas  are 
shown  on  the  Oriskany  and  Utica  sheets  of  the  United  States  Geo- 
logical Survey  Topographic  Atlas.  The  drainage  from  the  plateau  is 
received  on  the  north  in  an  artificial  ditch  following  the  highway  and 
which  separates  the  area  tributary  to  the  stream  from  the  urban  dis- 
trict Below  the  junction  of  the  main  branches,  the  stream  flows  in 
the  abandoned  channel  of  the  Chenango  cimal,  in  which  one  branch  of 
the  stream  flows  from  its  source.  In  unusual  freshets  the  artificial 
channel  carrying  the  north  branch  of  the  stream  underneath  the 
street  for  a  distance  of  about  1,000  feet  is  of  insufficient  capacity,  and 
the  overflow  passes  directly  into  the  city  sewers  and  is  diverted  from 
its  natural  course. 
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(NO.  125. 


Dniinage  areas  of  Nail  Creek.<* 


sq. 


Natural  area  above  Globe  Woolen  Mill 4.32 

Effective  area  prior  to  August  31,  1904 3.(» 

Effective  area  after  August  31,  1904 3.49 

Upland  area  above  600  (»ontour 1.40 

i\fean  daily  discharge^  in  necond-feetj  of  Nail  Creek  at  IMca,  N.  Y.^for  190i, 


Day. 

June. 

July. 

Aug. 

Sept 

Oct.   1 

Day. 

June 

July. 

Aug. 

Sept     Oct 

1 

1.61 
2.26 

1.81 
l.W 

0.60 
.81 

1.07  1 

1.10  1 
1.03  > 
1.10  1 

17 

0.69  

'2 

18 

1.32 
1.14 
1.14 
1.14 
1.14 
5.54 

0.69 
.99 

1.81 

1.68 
4.19 
2.17 
1.74 
1.61 
1.44 

.84 

3          

19 

.88  

4 

.75 

20 

.81   

r» 

1.74 
1.68 
1.32 
1.49 
1.28 

21 

.84  i 

6 

22 

.81   

7 



.92 
.88 
.88 
.92 
.92 

1.10 
.78 
.81 

1.68 
.81 

i 

23 

.88 
1.08 

8 

24 

9 

28 

1.18 
4.29 
2.40 
1.61 
4.39 
1.96 

10 

26 

.88 
1.07 
1.10 
1.10 
1.96 

11 

1.68 
3.52 
3.15 

1.10 
1.14 

27 

1.82 
1.72 
1.61 
1.82 

12 

28  . 

13 

29 

11 

1.8H 
2.02 
1.32 

30 

Ifi 

31 

16 

E»iimated  monthly  discharge  of  Nail  Creek  at  Ulica,  N.  Y.^for  1904. 
[Dminage  area  preceding  August  31, 1904,  3.66;  succeeding  August  81, 1904.  8.49  square  miles.] 


Month. 


June,  4  days 

July,  25  (lays 

August,  14  days 

September,  25  days 
October,  4  days 


Discharge  in  second-feet 


Maximum.a 


Minimum. 


I 


Mean. 


1.49 
2.09 
1.63 
.96 
1.08 


Run-off. 


Second-feet 

per  square 

mile. 


0.407 
.571 
.445 
.276 
.309 


Depth  in 
inches. 


0.061 
.531 
.232 
.257 
.046 


n  Part  of  maximum  flow  diverted. 
WEST  CANADA   CREEK   AT  TWIN    ROCK   BRIDGE,   N.    Y. 

A  current-meter  gaging  station  was  established  at  Twin  Rock  Bridge, 
September  7,  1900,  by  R.  E.  Horton.  A  gage  board,  divided  deci- 
mally, is  attached  to  the  upstream  side  of  the  right-hand  abutment, 
the  coping  of  the  abutment  over  the  gage  being  used  as  a  bench  mark. 


a  From  the  Utlca  sheet  of  the  United  States  Geological  Survey  Topographic  Atlas. 
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le  bridge  is  167.5  feet  long  between  abutments,  and  consists  of  two 
«ans.  The  bed  is  of  gravel  and  cobble,  and  the  entire  flow  passes 
iderneath  at  all  stages.  In  the  winter  the  stream  becomes  completely 
e  covered,  requiring  special  discharge  measurements.  The  gage  is 
ad  twice  each  day  by  George  Rood,  and  the  record  is  furnished  by 
le  Utica  Gas  and  Electric  Company.  The  drainage  area  is  shown  on 
18  Utica,  Little  Falls,  Remsen,  Wilmurt,  Old  Forge,  and  Canada  Lakes 
leets  of  the  United  States  Geological  Survey  Topographic  Atlas, 
here  are  about  fifty  small  lakes  and  a  few  undrained  ponds  in  the 
atershed  of  the  stream.  Most  of  these  are  situated  near  the  head- 
ate  rs  and  above  the  gaging  station,  the  largest  single  water  surface 
eing  Honnedaga  Lake,  1.4  square  miles  in  extent.  There  is  also  a 
oaall  amount  of  controllable  storage  in  reservoirs  formed  by  three 
ams.  Swamps  and  marshes  are  numerous  in  the  region  of  the  head- 
raters,  usually  adjoining  lakes  and  tributaries  and  having  an  extent 
>f  one-half  square  mile  or  less  each.  Much  of  the  region  above  the 
paging  station  is  timber  covered.  There  are  extensive  sand  areas  in 
he  central  and  upper  drainage  basins.  The  soil  of  the  upper  water- 
;hed  is  underlaid  by  granitic  gneiss  usually  at  or  near  the  surface, 
excepting  in  alluvial  valleys.  From  a  point  just  above  Twin  Rock 
bridge  and  extending  downstream  beyond  Trenton  Falls  the  underly- 
ng  geological  formation  is  Trenton  limestone." 

Compacted  snow  accumulates  in  the  woodlands  in  winter,  often  to  a 
lepth  of  3  or  4  feet,  and  representing  an  inch  of  water  for  each  5  or  6 
inches  of  snow.  This  melts  slowly,  feeding  the  stream  in  March  and 
(Vpril,  which  months  may  show  a  run-oflf  greatly  exceeding  the  pre- 
cipitation. The  drainage  area  above  Twin  Rock  Bridge  is  364  square 
Biles;  above  Trenton  Falls,  375  square  miles.  During  the  present 
>eason  a  Frieze  self-recording  gage  has  been  erected  at  Trenton  Falls 
iam.  Tests  by  weir  to  determine  the  discharging  capacity  of  the 
urbines,  which  are  a  special  Swiss  design,  have  been  made  by  the 
>ower  company. 

The  observations  at  this  station  during  1904  have  been  made  under 
he  direction  of  R.  E.  Horton,  district  hydrographer. 

"For  ge6logica,\  description  of  Trenton  Falls  see  paper  by  C.  S.  Proflser  and  £.  R.  Cumings  in 
(^pon  of  New  York  State  Museum,  1895,  pp.  619-628. 
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Discharge  meamrements  of  West  Canada  Creek  at  Ihcin  Rock  Bridge^  N.  Y.^m  U 


Date. 


June 3 

August4 

August  30 

September  19 . . 

Octobers 

October  15 

November  21  .. 


Hydrographer. 


C.  A.  Swanoott 

do 

do 

Horton  and  Evans 

A.  M.  Evans 

do 

Weeks  and  Swancott 


Area. 


Sq.feet. 
547 
404 
394 
580 
575 
645 
455 


Mean 
velocity. 


Foeipertec, 

0.85 

.75 

.67 

1.03 

1.26 

1.77 

.86 


height. 


FtdL 
2.18 
1.30 
1.45 
2.48 
2.33 
2.83 
1.63 


Disci 


a  Log  Jam  at  center  pier. 


h  Log  Jam  below  section. 


Mean  daily  gage  heighif  infeetf  of  West  Canada  Creek  at  TSoin  Rock  Bridge^  N,  1 

1904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

8.40 
3.50 
2.00 
2.00 
2.00 
2.00 
2.05 

2.20 
2.10 
2.10 
2.05 
2.12 
2.00 
2.16 
3.20 
3.80 
2.00 
3.90 
3.60 
3.30 
3.20 
2.95 
2.85 
2.65 
2.60 
2.38 
2.40 
2.40 
2.68 
3.40 
3.58 
3.85 
3.06 
3.00 
3.00 
2.80 

2.60 
2.68 
2.80 
2.88 
8.60 
3.80 
3.46 
4.36 
6.15 
4.86 
4.46 
4.26 
3.76 
3.60 
3.30 
3.00 
2.82 
2.80 
2.75 
2.88 
2.80 
2.85 
3.25 
4.20 
4.95 
6.06 
7.80 
6.80 
6.70 
4.82 
4.12 

8.82 
4.48 
4.45 
3.68 
3.62 
8.48 
8.80 
4.50 
7.00 
9.00 
7.42 
5.70 
4.88 
4.85 
3.52 
2.85 
2.80 
2.96 
2.76 
2.62 
2.46 
2.60 
8.00 
8.95 
7.50 
7.32 
7.86 
7.80 
7.85 
8.06 

7.70 
8.95 
8.56 
8.40 
8.60 
8.80 
8.85 
8.20 
7.20 
6.10 
4.45 
3.40 
3.50 
3.26 
2.60 
6.00 
5.80 
6.00 
4.00 
4.26 
5.65 
4.80 
4.18 
3.16 
3.56 
4.15 
4.66 
4.70 
3.76 
8.86 
2.85 

2,85 
2.46 
2.22 
2.00 
8.45 
8.16 
8.00 
4.40 
6.90 
8.45 
4.45 
3.40 
8.00 
2.25 
2.20 
2.85 
2.25 
2.12 
2.00 
1.90 
1.95 
2.12 
2.96 
2.50 
2.15 
2.00 
2.15 
1.00 
2.05 
2.30 

8.40 
8.85 
8.70 
8.16 
8.46 
4.86 
8.65 
2.06 
2.10 
2.00 
1.20 
1.20 
1.50 
1.50 
1.20 
1.50 
1.50 
1.40 
1.80 
L25 
1.00 
1.00 
.90 
.95 
1.20 
1.56 
2  50 
2.65 
2.65 
2.50 
2.50 

2.80 
2.00 
L60 
L20 
1.00 
4.15 
2.90 
2.56 
8,10 
1.70 
1.46 
L46 
1.40 
1.46 
1.65 
.80 
.80 
1.20 
1.10 
6.50 
9.50 
7.60 
6.45 
6.05 
8.05 
8.05 
2.90 
2.60 
1.96 
1  46 
1.26 

1.00 
1.10 
1.55 
4.00 
8.60 
8.10 
2.66 
2.16 
2.10 
2.00 
2.15 
2.10 
8.06 
8.45 
8.66 
8.66 
2.60 
2.20 
2.40 
8.00 
4.26 
3.40 
2.75 
8.80 
6.75 
5.76 
6.15 
4.55 
8.40 
7.56 

6.15 
8.60 
8.46 
2.06 
2.25 
2.46 
2.40 
2.80 
2.22 
8.50 
7.10 
7.00 
6.40 
8.20 
2.50 
2.86 
2.40 
2.86 
2.20 
2.10 
8.85 
6,86 
4.45 
3,65 
3.15 
2.30 
2.00 
2,35 
2  60 
2.86 
2.20 

2.10 

2 

2.40 

8 

2.25 

4 

2.30 

5 

2.20 

6 

L90 

7 

L78 

8 

1.72 

9 

2.20 
2.30 
2.30 
1.09 
1.07 
2.00 
1.90 
1.80 
2.06 
2.02 
2.18 
2.30 
2,82 
2.40 
2.40 
2.60 
2.76 
2.25 
2.50 
2.40 
2.36 
2.50 
2.30 

L80 

10 

1.85 

11 

1.70 

12 

L60 

13 

L55 

14 

1.42 

15 

1.45 

16 

1.60 

17 

L60 

18 

1.60 

19 

1.60 

20 

1.60 

21 

1.68 

22 

1.68 

23 

1.60 

24 

1.72 

25 

1.30 

26 

1.80 

27 

1.40 

28 

1.40 

29 

1.40 

30 

1.80 

31 

Note.— Ice  corrections  made  to  gage  heighto  and  ice  curve  applied  January  1  to  March  ! 
November  27  to  December  81, 1904. 
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UiUy  diBcharge,  in  aeoond-feel,  of  Wetl  Canada  Creek  at  Turin  Bock  Bridge,  N,  Y,, 

far  1904. 


Jan  .a 


712 
760 
220 
220 
220 
220 
237 

(*) 

(*) 

(*) 

(*) 

(«») 

237 
228 
280 
322 
330 
356 
356 
390 
475 
305 
390 
356 


322 


I 
Ffeb.a  Mar.ae 


I 


254 
254 
237 
262 
220 
220 
579 
816 
500 
860 
730 
617 
579 
492 
458 


296 
905 
305 
398 
655 
721 
636 
926 
904 
904 
492 


424 

450 

492 

520 

760 

750 

731 

1,140 

1,550 

1,390 

1,190 

1,090 

860 

750 

670 

560 

500 

490 

475 

520 

492 

a509 

3.040 
3,900 
5,260 
7,710 
6.260 
4,810 
3.750 
2,960 


Apr.« 


2,680 
8,850 
8,820 
2,480 
2,820 
2,270 
2,610 
8.880 
6.540 
9,640 
7,150 
4,810 
3,810 
3.210 
2,320 
1.690 
1,650 
1,770 
1,610 
1.500 
1,360 
1.480 
1,820 
2.760 
7.260 
7,010 
7,040 
7,710 
7,790 
8,090 


May.c 


4,680 

6,140 

5,630 

5,460 

5,700 

5,960 

5,390 

5,210 

4,070 

2,900 

1.490 

856 

900 

790 

544 

2,800 

2.610 

1.900 

1.180 

1,350 

2,380 

1,380 

1.800 

746 

928 

1.280 

1,680 

1.670 

1.040 

884 


June.* 


468 
496 
488 
870 
878 
746 
680 
1,450 
2,700 
5,510 
1.490 
856 
680 
440 
426 
468 
440 
405 
870 
852 
861 
405 
668 
510 
412 
870 
412 
210 
384 
454 


July.« 


856 
1,100 
1.010 
746 
878 
1,420 
928 
884 
896 
870 
288 
288 
280 
280 
288 
280 
280 
266 
252 
245 
210 
210 
200 
205 


510 
561 
627 
610 
510 


Aug.o 


454 
870 
296 
238 
210 
1,280 
646 
529 
724 
816 
278 
278 
266 
273 
289 
190 
190 
288 
224 
3,320 
d6,860 
4,400 
8,270 
1,940 
702 
702 
646 
510 
361 
278 
245 


8ept.o 


210 

224 

289 

1,180 

956 

724 

727 

412 

896 

870 

412 

896 

702 

878 

928 

964 

510 

426 

482 

680 

1,350 

856 

505 

812 

3.560 

2,870 

2,080 

1.560 

866 

4.460 


Oct.o 


Nov.  Off  Deca 


2,960 
900 
878 
884 
440 
496 
482 
454 
438 
900 
8.960 
3,850 
2.240 
768 
510 
468 
482 
629 
426 
898 
5,890 
2,660 
1,490 
928 
746 
454 
370 
468 
510 
468 
426 


482 
440 
454 

426 
352 
829 
320 
884 
843 
816 
298 
289 
270 
278 
296 
296 
298 
296 
298 
811 
311 
296 
320 
252 
262 
256 
256 
256 
242 


248 
242 
214 
202 
202 
197 
197 
192 
270 
288 
834 
884 
170 
185 
180 
180 
259 
190 
190 
200 
200 
210 
224 
343 
343 
884 
384 
426 
595 
790 


a  January  1  to  March  22,  and  November  27  to  December  81,  from  ice  curve. 

^  Record  not  available. 

<^  May  1  to  November  26  from  curve  for  ol>structed  channel. 

*t  Estimated:  above  curve. 

«*  March  23  to  April  30.  inclusive,  from  curve  for  unot)structed  channel. 
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50  STREAM   MEASUREMENTS   IN   1904,  PART   H.  [» 

BXimaUd  monthly  discharge  of  West  Ckinada  Creek  ai  Twin  Rock  BridffCy  N.  F.,  fa 
[Drainage  area,  864  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Bnn-off. 


8eoond-feet 


De 

in 


January,  22  days 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


750 

926 

7,710 

9,640 

6,140 

5,510 

1,420 

6,860 

4,460 

5,390 

482 

790 


220 
220 
424 
1,360 
468 
210 
200 
190 
210 
370 
242 
170 


348 

506 

1,808 

4,013 

2,553 

795 

473 

984 

1,019 

1,160 

319 

278 


0.966 
1.39 
4.97 
11.00 
7.01 
2.18 
1.30 
2.70 
2.80 
3.19 
.876 
.764 


EAST  CANADA   GREEK   AT   DOLGEVILLE,  N.  T. 

This  creek  rises  in  Hamilton  County,  flows  southward  bet 
Herkimer  and  Fulton  counties,  and  empties  into  Mohawk  Riv< 
East  Creek.  A  portion  of  the  stream  and  drainage  area  is  incl 
on  the  Little  Falls  sheet  of  the  United  States  Geological  Survey  1 
graphic  Atlas.  Observations  are  taken  at  High  Falls,  near  Dolge 
about  7  miles  from  the  outlet  of  the  stream.  The  gaging  stati 
located  at  the  dam  of  the  Herkimer  County  Light  and  Power  ( 
pany.  Readings  of  the  depth  on  the  crest  are  taken  from  a  vei 
gage  board  attached  to  the  bulkhead,  6  feet  upstream,  twice  eacl 
by  Willard  Hayward.  The  mean  of  the  readings  is  used  in  compi 
the  discharge.  A  record  is  also  kept  of  the  run  of  the  water  w 
and  the  elevation  of  water  in  the  tailrace. 

The  dam  is  of  rubble  masonry  19  feet  high  and  has  a  flat  cr 
feet  in  width  and  190.25  feet  long  between  abutments.  The  elev; 
of  the  upstream  edge  of  the  crest  is  1  foot  below  that  of  the  lip. 
impounded  water  is  conducted  to  the  power  house,  500  feet  beloii 
dam,  through  a  wrought-iron  flume  10  feet  in  diameter.  The  re 
since  January  1,  1903,  has  been  computed  from  a  discharge  c 
based  on  United  Statei^  Geological  Survey  experiments  on  a  full-; 
model  of  the  dams  made  at  Cornell  University.  The  flow  througl 
turbines  for  this  period  has  also  been  computed  from  current-n 
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measurements  made  in  the  tailrace  of  the  electric-power  plant,  instead 
of  from  the  manufacturers'  rating  tables  for  the  water  wheels,  as 
formerly.  The  turbines  are  of  a  special  Victor  cylinder  gate  type; 
the  two  main  wheels  are  each  36  inches  in  diameter  and  their  speed 
is  controlled  by  Lombard  governors.  Spruce  Creek  is  the  principal 
tributary  of  East  Canada  Creek.  It  enters  East  Canada  Creek  1  mile 
above  Dolgeville  and  drains  an  area  of  60  square  miles.  Water  is 
diverted  from  this  stream  at  Diamond  Hill  and  from  Beaver  Creek, 
one  of  its  tributaries,  and  is  carried  to  Little  Falls  through  a  vitrified 
conduit  9  miles  in  length.  The  water  supply  of  Dolgeville  is  taken 
from  Cold  Brook,  a  tributary  of  Eiast  Canada  Creek.  No  allowance 
for  diversion  for  water  supply  has  been  made  in  computing  the  run-off 
for  East  Canada  Creek. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Mean  daily  discharge^  in  second-feet^  of  East  Canada  Greek  at  DolgeviUe,  N,  F.,  for  190S 

and  1904, 


Day. 


19(B. 


3.. 

4.. 

5.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
18.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 

a.. 

22.. 
23.. 


%.. 
26.. 
27.. 
28.. 
29.. 
».. 

a.. 


Jan.a 


917 
1,210 
881 
939 
752 
667 
573 
683 
474 
434 
516 
436 
414 
819 
406 
409 
229 
287 


860 
683 
595 
851 
468 
634 
669 
1,290 
1.300 


Feb.a 


1,530 

1,630 

1,130 

1,160 

1,G40 

1,800 

1,120 

865 

641 

623 

643 

1,720 

1,710 

1,440 

1,220 

886 

628 

591 

485 

583 

825 

864 

724 

746 

600 

478 

378 

1,040 


Mar.a 


3,020 
2,320 
1,970 
1,560 
1,140 
1.010 
991 
1,030 
3,290 
3,200 
7,120 
5,530 
4,390 
3,600 
3,090 
2,870 
2,470 
2,290 
2,770 
8,530 
4,690 
4,640 
5,510 
6,610 
4,130 
2,720 
2,060 
1,920 
1,580 
379 
2,810 
a  Approximate. 


Apr. 


2,510 
2,060 
2,110 
2,590 
1,840 
1,500 
1,740 
2,660 
2,060 
2,060 
1,760 
1,450 
1,280 
1,100 
1.030 


May. 


415 
394 
297 
263 
306 
95 
257 
217 
252 
b38 
191 
191 
129 
125 
110 
105 
&66 
121 
139 
105 
109 
109 
109 
666 
125 
95 
101 
95 
95 
65 
6  61 


June. 


95 
99 
80 
80 
100 


112 

199 

422 

179 

1,290 

1,740 

1,190 

1,060 

675 

605 

671 

694 

578 

1,500 

1,940 

2,640 

3,610 

1,800 

1,970 

1,420 

979 

914 

834 


July. 


1,510 
1,220 
815 
662 
627 
561 
566 
561 
428 
258 
182 
175 
116 
124 
175 
248 
219 
190 
296 
363 
423 
440 
661 
724 
465 
384 
890 
263 
248 
390 
316 


Aug. 


250 
246 
185 
365 

1,250 
913 
938 
667 
673 

1,020 
769 

1,240 
913 
716 
428 
342 
307 
177 
211 
533 
461 
304 
140 
159 
740 

2,200 

1,480 

1,120 
964 

1,000 


Sept. 


736 
578 
467 
347 
246 
6180 


229 
123 
196 
162 
124 

126 
149 
163 
U2 
172 
121 

6117 
124 
119 
127 
126 
134 
120 

6125 
134 
134 
128 


Oct. 


174 

182 

149 

97 

974 

827 

623 

861 

6,580 

6,970 

3,040 

1,760 

1,220 

833 

786 

633 

523 

1,770 

1,320 

664 
626 
646 
500 
423 
381 
364 
364 
412 
387 


Nov. 


283 
277 
232 
214 
196 
406 
298 
267 
262 
221 
186 
1% 
207 
196 
233 
281 
571 
852 
657 
687 
455 
397 
432 
384 
371 
329 
148 
210 
163 
187 


Dec. 


93 
162 
219 
159 
177 
177 
151 
129 
176 
183 
201 
191 
216 
171 
216 
177 
202 
176 
199 
247 
676 
694 
635 
478 
368 
400 
276 
288 
220 
236 
288 


6  Sunday. 


52 


STREAM   MEASUBEMEIiTS   IN   1904,  PART   II. 


[m.t2 


}fean  daily  discharge^  in  second-feel^  of  East  Canada  Creek  at  DolgevUle^  N,  Y,,for  19 

and'  1904 — Continued. 


Day. 


1904. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21 
22. 
28. 
24. 
26. 
26. 
27. 
28. 
29. 
80. 
81. 


Jan. 


Feb. 


170 

207 

189' 

195  I 

194  I 

158 

196 

171 

174 

229 

160 

178 

185 

174 

177 

146 

114 

124 

182 

160 

164 

188 

176 

129 

168 

160 

183 

172 

167 

160 

147 


121 
135 
146 
188 
124 
146 
189 
313 
866 
868 
885 
811 
806 
278 
257 
177 
206 
166 
178 
183 
188 
179 
241 
241 
216 
196 
212 
283 
187 


Mar. 


165 

225 

285 

428 

425 

415 

428 

673 

806 

808 

761 

666 

596 

492 

859 

341 

864 

291 

282 

292 

297 

282 

626 

950 

1,330 

1,910 

2,330 

2,170 

1.650 

1.480 

1,440 


Apr. 


1,810 
1,510 
1,700 
1,480 
1,610 
1,610 
1,860 
2,920 
4,790 
6,440 
4,090 
8,120 
2,810 
1,780 
1,420 
1,300 
1,040 

920 

726 

771 

722 

1,260 

2,040 

3,970 

3.680 

3,390 

4.470 

4,100 

4,020 


May. 


8,870 

3,040 

8,040 

2,980 

2,590 

2,060 

1,600 

1.300 

1,060 

838 

766 

476 

894 

862 

579 

999 

843 

660 

660 

847 

775 

606 

519 

496 

496 

496 

498 

680 

609 

884 

871 


June. 


884 

297 
297 
267 
408 
688 
616 
408 
1,420 
1,800 
804 
547 
418 
862 
825 
881 
289 
242 
206 
174 
216 
247 
199 
151 
141 
186 
141 
156 
156 
221 


July. 


272 
221 
206 
216 
221 
252 
216 
146 
189 
184 
166 
807 
199 
151 
162 
164 
795 
825 
162 
141 
186 
131 
107 
167 
245. 
246 
266 
786 
432 
297 


Aug. 

Sept. 

188 

100 

261 

leo 

266 

271 

188 

418 

150 

844 

208 

261 

Oct. 


151 

144 

155 

188 

183 

123 

128 

21 

128 

128 

122 

160 

140 

3,106 

2,787 

1,481 

1,574 

1,039 

688 

576 

165 

274 

245 

240 

175 


225 
188 
176 
165 
166 
145 
150 
160 
885 


126 
166 
162 
829 
183 
161 
288 
809 

1.255 
867 
828 
809 

1,988 


Nov.  De 


1,590 
1,020 
781 
712 
504 
450 
802 
807 
241 
862  I 
2.380  I 
1,659  i 
1,179  I 
920  ' 
751, 
528  I 
441' 
4S5' 
419 
412 
4,229 
8,681 
1.990 
1,29B 
901 
778 
1,782 
646 
494 
431 


344 

S14 
279 

m 

647 
450 
304 
245 
24S 
22» 


251 
276  I 
215 
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d  monthly  discharge  of  Ecul  Canada  Creek  at  DdgemlU,  N.  Y, ,  for  190S  and  1904. 
[Drains^  area,  256  square  miles.] 


Discharge  in  second-feet. 

Run-off.              '  Rainfall.o 

Month. 

Maximum. 

Minimum  .a 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
Inches. 

Inches. 

1903. 

1,300 

&666 

&971 

ft3,041 

1,241 

156 

920 

448 

695 

187 

1,068 

318 

257 

2.60 

3.79 

11.  B8 

4.85 

.610 
3.59 
1.75 
2.71 

.730 
4.17 
1.24 
1.00 

3.00 

3.95 

13.70 

5.41 

.703 
4.01 
2.02 
3.12 

.814 
4.81 
1.38 
1.15 

2.30 

V 

1,720 

7,120 

2,660 

415 

2.38 

6.75 

1.63 

.18 

3,610 
.       1,510 

2,200 
736 

5,970 
852 
694 

8.68 

5.71 

7.26 

>er 

1.30 

8.34 

er 

2.10 

er 

1.57 

tie  year 

44.12 

48.20 

1904. 

229 

363 
2,330 
5,440 
3,870 
1,420 

795 
3,103 
1,988 
4,229 

871 
1,285 

169 

217 

758 

2,343 

1,114 

385 

250 

493 

396 

1,046 

254 

247 

.660 
.848 
2.96 
9.15 
4.35 
1.50 
.977 
1.93 
1.55 
4.09 
.992 
.965 

.761 
.915 
3.41 
10.21 
5.02 
1.67 
1.13 
2.23 
1.73 
4.72 
1.11 
1.11 

V 

>er .... . 

er. 

er 

he  year  

5,440 

639 

2.50 

33.91 

a  One  day  minimum  controlled  by  pondage. 
c>  Approximate,  owing  to  ice  obstruction. 
0  At  Salisbury  Inlet. 
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[xalSS. 


SCHOHARIE   CREEK   AT  PRATTSVILLE,   N.    Y. 

Schoharie  Creek  above  Prattsville  drains  a  rugged   mountainous 
area  almost  entirely  wooded.     The  watershed,  embracing  an  area  of 
243  square  miles,  lies  wholly  within  Greene  County.     The  basin  Is  sur- 
rounded by  continuous  mountain  ranges,  and  intervening  ridges  divide 
the  main  stream  from  its  principal  tributaries,  Batavia  Kill,  East  Kill, 
and  West  Kill.     A  gaging  station  was  established  at  the  highway 
bridge  in  the  village  of  Prattsville,  November  7, 1902,  by  C.  C.  Covert; 
the  gage  datum  is  referred  to  the  United  States  Geological  Survey 
bench  mark,  an  ''O"  marked  on  a  bowlder  on  the  right-hand  end  of 
the  bridge  on  the  downstream  side;  elevation  1,161  feet.     A  15-foat; 
weight  and  wire  gage,  having  a  boxed  horizontal  scale,  is  attached  to 
the  steel  floor  beams  of  the  bridge  on  the  upstream  side.     The  eleva- 
tion of  the  water  surface  when  the  gage  reads  zero  is  1,130.03.    Th^ 
bridge  has  a  single  span  of  185  feet.     In  extreme  low  water  the  current; 
underneath  the  bridge  is  sluggish  and  meter  measurements  are  mad^ 
by  fording  the  stream  a  short  distance  below  the  bridge.     The  gres^t: 
freshet  of  October  9-11,  1903,  apparently  changed  the  stream  bed  and 
cross  section  in  the  vicinity  of  the  gage.     Measurements  made  during" 
1903  and  1904  have  been  applied  toward  the  construction  of  a  ne^r 
rating  curve. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 


Discharge  measurements  of  Schoharie  Creek  at  Prattsville,  N. 

r.,  in  1904. 

Date. 

Hydrographer. 

Area  of          Mean 
section.       velocity. 

Gage 
height. 

DlflchWKe. 

Julyl 

R.  E.  Horton 

C.  C.  Covert 

Sq.  feet. 

404 

269 

65 

775 

693 
682 

Frei  per  sec. 

0.71 

.26 

1.08 

1.50 

1.44 
1.11 

FkL 
5.00 
4.46 
4.45 

.6.16 

6.00 
5.72 

See.-/ed. 
287 

September  21  .. 
September  21 . . 
October  23 

October  23 

October  24 

71 

do 

a70 

C.  C.  Covert  and  E.  F. 
Weeks. 

do 

1,117 
998 

do 

756 

, 

a  Wading  below  station. 


HOIfOll,  OSOYSB, 
AJID  HOTT. 
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Mean  daUy  gage  height^  tnfeetf  of  Schoharie  Creek  at  PraUsviUe,  N.  F.,  for  1904. 


D»y. 


1. 

2. 

S. 

4. 

5. 

6. 

7. 

8. 

9. 
».. 
U.. 
B.. 
«.. 
14.. 
15.. 
16.. 
17.. 
U.. 
U.. 
».. 

a., 
a.. 
a.. 

24.. 
25., 
26. 

r,. 

28. 
29. 
30. 
». 


Jan. 

Feb. 

Mar. 

Apr. 

M.y. 

June. 

5.56 

5.34 

5.85 

5.50 

6.42 

5.61 

5.56 

5./1 

5.70 

7.89 

6.09 

5.21 

5.96 

6.71 

7.55 

6.14 

5.88 

4.98 

5.96 

5.81 

5.95 

5.76 

5.68 

4.96 

5.96 

5.76 

5.50 

5.64 

5.58 

4.78 

5.96 

6.21 

5.35 

5.79 

5.48 

4.88 

5.96 

8.36 

8.28 

5.94 

5.33 

5.13 

5.86 

6.85 

7.75 

5.89 

5.23 

5.05 

5.86 

5.90 

6.15 

6.49 

5.23 

7.58 

5.71 

5.55 

5.65 

6.74 

5.18 

6.78 

5.64 

5.80 

5.55 

6.24 

6.18 

5.93 

5.58 

5.27 

5.40 

5.99 

5.11 

5.57 

5.51 

5.70 

5.20 

5.74 

6.08 

5.35 

5.51 

5.80 

5.25 

5.56 

6.01 

5.27 

5.51 

5.65 

5.07 

5.42 

6.28 

6.12 

5.48 

5.55 

5.05 

5.32 

6.88 

5.00 

5.46 

5.55 

5.05 

5.26 

6.61 

4.92 

5.46 

5.50 

5.00 

5.22 

5.43 

4.82 

5.44 

5.55 

5.05 

5.84 

6.18 

4.74 

5.86 

5.85 

5.65 

5.19 

5.68 

4.72 

5.36 

5.88 

5.20 

5.19 

6.68 

4.70 

5.88 

6.95 

5.46 

5.14 

5.33 

4.62 

7.88 

6.00 

6.74 

5.14 

6.21 

4.62 

6.61 

5.95 

6.04 

5.09 

6.21 

4.57 

5.76 

5.85 

6.52 

6.22 

6.13 

4.62 

5.54 

5.70 

8.54 

6.44 

6.21 

4.47 

5.86 

5.85 

6.92 

6.09 

6.68 

4.42 

5.31 

5.85 

6.24 

8.49 

6.28 

4.42 

5.36 

5.75 

5.64 

7.69 

6.13 

4.42 

5.26 

5.44 

6.69 

6.23 

4.52 

5.26 

5.46 

5.48 

July. 

Aug. 

Sept. 
4.86 

Oct. 
4.60 

Nov. 
4.80 

5.00 

4.60 

4.66 

4-50 

4.36 

4.50 

4.80 

4.62 

4.60 

4.35 

4.45 

4.75 

4.48 

4.60 

4.30 

4.40 

4.70 

4.40 

4.46 

4.50 

4.40 

4.68 

4.35 

4.40 

4.42 

4.40 

4.70 

4.38 

4.38 

4.35 

4.25 

4.70 

4.38 

4.32 

4.35 

4.35 

4.70 

4.32 

4.30 

4.35 

4.28 

4.70 

4.32 

4.70 

4.35 

4.32 

4.70 

4.40 

4.95 

4.35 

4.35 

4.70 

4.40 

4.80 

4.82 

4.62 

4.70 

4.40 

4.70 

4.30 

4.90 

4.70 

4.35 

4.70 

4.32 

4.80 

4.78 

4.32 

4.70 

4.52 

4.70 

6.00 

4.35 

4.65 

4.95 

4.65 

4.86 

4.30 

4.62 

4.68 

4.60 

4.80 

4.72 

4.60 

4.48 

4.60 

4.76 

4.68 

4.52 

4.40 

4.55 

4.80 

4.40 

4.75 

4.30 

4.60 

4.90 

4.35 

4.98 

4.42 

8.90 

6.65 

4.40 

4.85 

4.35 

7.50 

6.00 

4.36 

4.70 

4.28 

6.15 

5.70 

4.30 

4.60 

4.30 

5.72 

6.50 

4.35 

4.50 

4.38 

6.45 

6.45 

4.40 

4.48 

4.38 

5.30 

6.15 

4.36 

4.40 

4.40 

5.20 

6.10 

4.35 

4.40 

4.40 

5.10 

6.10 

5.20 

4.40 

4.40 

5.00 

6.15 

4.76 

4.40 

4.60 

6.00 

5.10 

4.60 

4.35 

4.95 

5.10 
5.10 
5.85 
5.40 
5.40 
5.30 
5.20 
6.16 
5.10 
4.80 
4.70 
4.90 
4.90 
4.60 
4.25 
4.40 
4.90 
5.00 
5.10 
5.10 
5.10 
5.10 
5.18 
5.90 
5.65 
5.40 
6.57 
7.68 
5.92 
5.60 
5.50 
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Rating  Uihle  for  Schoharie  Creek  at  PratiwiUe^  N.  F.,  from  November  9,  1909^  to  Octo6<r 

10,  1903, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gafe 
hei^t 

Discharge. 

Gage 
hei^t. 

Diachar^. 

Feet 

Seeand-fett. 

Feet 

Seeondrfsel, 

FeeL 

Sectmd'/eeL 

FbeL 

Seeon^fed 

4.60 

8 

6.50 

997 

8.40 

3,780 

10.30 

9,200 

4.70 

27 

6.60 

1,100 

8.60 

3,970 

10.40 

9,606 

4.80 

48 

6.70 

1,210 

8.60 

4,212 

10.60 

10,OCO 

4.90 

74 

6.80 

1,330 

8.70 

4,464 

10.60 

10,400 

5.00 

103 

6.90 

1,466 

8.80 

4,696 

10.70 

10,800 

5.10 

136 

7.00 

1,680 

8.90 

4,938 

10.80 

11,200   , 

5.20 

168 

7.10 

1,710 

9.00 

5,180 

10.90 

11,600   , 

5.30 

208 

7.20 

1,840 

9.10 

5,440 

11.00 

12,000   ' 

5.40 

262 

7.30 

1,980 

9.20 

6,700 

11.10 

12,460   1 

5.50 

306 

7.40 

2,120 

9.30 

6,960 

11.20 

12,920 

5.60 

350 

7.50 

2,270 

9.40 

6,220 

11.30 

13,380 

5.70 

404 

7.60 

2,420 

9.60 

6,480 

11.40 

13,840   ! 

5.80 

462  i 

7.70 

2,670 

9.60 

6,784 

11.50 

14,300 

5.90 

523  1 

7.80 

2,730 

9.70 

7,088 

11.60 

14,840 

6.00 

590 

7.90 

2,890 

9.80 

7,392 

11.70 

16,380 

6.10 

660 

8.00 

3,060 

9.90 

7,696 

11.80 

15,920 

6.20 

733 

8.10 

3,230 

10.00 

8,000 

11.90 

16,460 

6.30 

815 

8.20 

3,410 

10.10 

8,400 

12.00 

17,000 

6.40 

904 

1 

8.30 

3,690 

10.20 

8,800 

1 

logarithmic  extension  used  above  8.0  feet  gage  height. 

Haliruj  table  for  Schoharie  Creek  at  PraUsville,  N.  Y.^from  October  11,  190S,  to  Decembe 

SI,  1904, 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
hei^t. 

Discharge. 

Feet. 

Sfcaiul/eet. 

/Vrf. 

Second-feet. 

Feet. 

Second-feet. 

FeeL 

Second-feeL  \ 

4.15 

0 

4.90 

245 

6.00 

976 

7.10 

2,280    ' 

4.20 

12 

5.00 

286 

6.10 

1,070 

7.20 

2,390 

4.25 

24 

5.10 

346 

6.20 

1,170 

7.30 

2,640 

4.30 

36 

5.20 

405 

6.30 

1,270 

7.40 

2,680 

4.35 

48 

5.30 

465 

6.40 

1,370 

7.60 

2,830 

4.40 

61 

5.40 

525 

6.50 

1,470 

7.60 

2,990 

4.45 

73 

6.60 

585 

6.60 

1,600 

7.70 

3,160 

4.60 

85 

6.60 

663 

6.70 

1,720 

7.80 

3,300 

4.60 

126 

6.70 

741 

6.80 

1,860 

7.90 

3,460 

4.70 

166 

6.80 

819 

6.90 

1,970 

8.00 

3,620 

4.80 

906 

6.90 

897 

7.00 

2,100 

ovEi.-|       HUDSON   BIVER   DBAINAGE    BASIN.  57 

discharge,  in  second-feet,  of  Schoharie  Creek  at  PrattsmUe,  N.  F.,  1902-1904 


{  Jan. 

Peb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

168 

1 

1G8 

i 

300 

350 

310 

1 

............ 

300 

! 

300 

300 

- 

252 
262 
268 
252 
230 
206 
206 
208 
208 

276 

252 

230 

208 

*'1 

168 

1  .     . 

168 

168 

168 

2,360 
1,840 

206 

168 
168 
168 
168 

718 

690 

566 



5,960 
1,960 

185 

136 
230 
276 
262 

923 

696 

1 

626 

623 

826 
206 

492 

474 

208 

416 

416 

866 

666 

....... 

2,610 

1,120 

188 

88 

438 

97 

1,710 

88 

845 

285 

... 

877 

898 

1,190 

718 

176 

38 

840 

74 

733 

97 

286 

345 

... 

682 

1.160 

833 

718 

176 

88 

262 

74 

462 

88 

265 

345 

... 

774 

1,830 

675 

860 

168 

88 

168 

80 

325 

88 

255 

345 

492 

774 

639 

660 

161 

88 

168 

474 

290 

88 

245 

330 

404 

626 

625 

690 

185 

81 

168 

492 

290 

108 

265 

404 

626 

628 

590 

185 

81 

161 

460 

252 

97 

275 

215 

... 

393 

628 

815 

696 

185 

31 

185 

276 

248 

788 

255 

245 

... 

877 

492 

2,060 

1,680 

185 

61 

109 

206 

188 

(«) 

266 

235 

... 

877 

433 

1,580 

904 

119 

44 

108 

217 

168 

7.880 

246 

205 

404 

404 

8,820 

696 

129 

74 

108 

176 

176 

8.686 

236 

206 

404 

1,400 

1,910 

690 

103 

2,860 

88 

106 

166 

2.060 

285 

205 

.... 

877 

783 

1,310 

611 

97 

1.840 

74 

142 

142 

1.600 

226 

205 

.... 

877 

402 

1,050 

482 

106 

815 

74 

185 

142 

1,170 

205 

936 

.... 

404 

416 

1,810 

1,270 

108 

l,tlO 

74 

106 

100 

966 

206 

819 

.... 

404 

060 

1,060 

960 

lOB 

1.840 

01 

106 

186 

741 

216 

741 

.... 

877 

606 

923 

860 

88 

800 

01 

108 

142 

662 

540 

741 

.... 

877 

C) 

774 

696 

74 

025 

60 

108 

6U 

702 

600 

668 

.... 

877 

096 

677 

74 

462 

88 

106 

276 

662 

976 

668 

.... 

877 

660 

492 

61 

877 

108 

1.060 

166 

970 

702 

2.610 

404 

749 

460 

61 

1,646 

877 

816 

161 

49b 

46t» 

2,610 

a  Above  rating  curve. 
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Mean  daUy  digcharge,  in  aecond-feetf  of  Schoharie  Creek  cU  PraUtviUe^  N,  Y.,  ete.— Cont\ 


22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 

1. 
2. 
3. 
4. 

6. 

6., 
7. 
8., 
9. 

10. 

11. 

12. 

13. 

14. 

16. 

16. 

17. 

18. 

19. 

20. 

21.. 

22., 

23.. 

24.. 

26. 

26.. 

27.. 

28., 

29. 

30. 

81. 


Day. 


1908. 


1904. 


Jan. 


460 
361 
377 
366 
690 
623 
816 


Feb. 


2,340 
749 

624 
624 
936 

(«) 


496 


Mar. 


3,410 

7,316 

3,780 

1,910 

1,270 

886 

660 

626 

623 

2,270 

(") 


Apr. 


I 


(«) 
3,420 
1,600 
780 
624 
496 
466 
496 
436 
436 


(«) 

406 

666 

1,780 

1,000 

1.600 

2,010 

1,220 

702 

666 

666 


'262 
360 
300 
300 
276 
243 
217 
200 


663 

2,680 

1,120 

780 

702 

819 

936 

897 

1,470 

1,760 

1,220 

976 

780 

624 

640 

480 

436 

420 

496 

406 

405 

376 

376 

346 

420 

1,420 

1,070 

('') 
3,150 
1,720 


May. 


61 
61 
61 
48 
48 
48 
48 
48 
48 
44 

1,400 
1,070 
878 
721 
643 
640 
480 
420 
420 
390 
390 
346 
300 
286 
450 
878 
663 
540 
390 
721 
648 
480 
406 
406 
360 
406 
721 
450 
360 
420 
670 


June. 


1,620 

1,190 

2,460 

1,270 

816 

566 

438 

462 

718 


405 
275 
266 
196 
216 
360 
316 
2,960 
1,820 
917 
643 
496 
460 


256 
216 
186 
175 
166 
136 
135 
116 
96 
79 
67 
67 
67 
95 


July. 


340 
217 
161 
109 

97 

80 

74 
•80 
142 
109 

285 
146 

96 

79 

61 

48 

64 

64 

42 

42 

61 

«1 

61 

48 

42 

48 

36 
175 
166 

61 

484 

61 

48 

36 

48 

61 

48 

48 
406 
186 
125 


Aug. 


696 

646 

511 

656 

696 

416 

860 

4,576 

2,770 

2,660 


85 
86 
86 
78 
61 
64 
42 
86 
166 
265 
206 
165 
166 
166 
146 
135 
125 
96 
186 
275 
225 
166 
126 
85 
79 
61 
61 
61 
61 
48 


Sept. 


186 
129 
119 
109 
108 
108 
119 
109 
108 


48 
48 
48 
36 
86 
67 
48 
48 
48 
48 
48 
42 
36 
42 
95 
265 
156 
79 
61 
36 
67 
48 
81 
86 
64 
64 
61 
61 
61 
125 


Oct. 


466 
4S6 
460 
436 
420 
890 
890 
890 
860 
845 

126 

86 

73 

61 

61 

61 

24 

48 

31 

42 

48 

135 

245 

205 

165 

145 

126 

125 

105 

86 

(*) 

2,830 

1,120 

760 

665 

465 

405 

845 


265 


Nov.    D<3 

1 


406 
420 

890 

4361 
465' 


405 
815 


206 
206 
185 
165 
156 
165 
165 
165 
165 
165 
165 
165 
166 
195 


206 
185 
205 
245 
624 
976 
741 
686 
656 
876 
846 
846 
876 
846 


a  Stream  frozen  over;  no  record. 


i»  Above  rating  table. 
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rOTT. 
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tuUed  monthly  dUcharge  of  Schoharie  Creek  at  PraUmUe^  N.  F.,  190S-1904. 
[Drainage  area,  240  square  miles.] 


Month. 


1902. 
>er,  22  days, 
er 


1903. 
,  SOdaya  .. 
y,  17  days. 


)er 

,  30  days . . . 
>er,  28  days. 
er 


1904. 
,  12  days  «► . 

y^ 

10  days  *  . . . 
9  days 


Discharge  in  second-feet. 


Maximum. 


325 
5,960 

2,340 
1,460 
7,315 
1,580 

188 
2,850 

433 
4,575 
1,710 

(«) 

975 
2,830 

3.420 


Minimum. 


135 
168 

361 

393 

523 

200 

44 

31 

61 

74 

103 

88 

205 

205 

435 


Mean. 


214 
722 

516 
691 
1,547 
617 
98 
770 
149 
639 
261 
870 
374 
662 

911 


Run-off. 


Second-feet 

r  squi 

mile. 


per  square 
mile 


0.-892 
3.01 

2.15 
2.88 
6.45 
2.57 

.408 
3.21 

.621 
2.66 
1.09 
3.62 
1.56 
2.76 

3.80 


Depth  in 
inches. 


0.730 
3.47 

2.40 
1.82 
7.44 
2.87 

.470 
3.58 

.716 
3.07 
1.22 
4.17 
1.62 
3.18 

1.70 


)er 

,  30  days . 

«r 

er 


(«) 

(«) 

1,400 

3,070 
405 
275 
265 

975 
3,110 


405 

345 

285 

'  67 

36 

36 

31 

24 

155 

24 


1,028 
947 
553 
415 

89 
118 

66 
310 
302 
521 


4.28 
3,95 
2.30 
1.73 
.371 
.492 
.275 
1.29 
1.26 
2.17 


1.59 
4.26 
2.65 
1.93 
.428 
.567 
.307 
1.44 
1.41 
2.50 


!  rating  table.  ^  Stream  frozen  over  January  4  to  22  and  February  2  to  March  20. 

BATAVIA  KILL  NEAR   PRATTSVILLE,  N.  Y. 

ivia  Kill  enters  Schoharie  Creek  just  above  Prattsville.  The 
I  of  this  stream  at  Windon  near  the  headwaters  was  made  Sep- 
r  10,  1903,  by  F.  H.  Tillinghast.     The  discharge  was  21  second- 
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GAT8KIIX  GREEK  AT  SOUTH  CAIRO,  N.  T. 

The  drainage  haniu  of  this  stream  receives  the  run-off  from  the  Dorih 
slope  of  the  Catskili  Range,  and  lies,  for  the  most  part,  in  the  timbered 
highlands  of  Greene  County.  The  stream  enters  tide  water  of  Hudson 
River  at  Catskili.  The  topography  of  the  drainage  area  is  shown  on 
the  Durham,  Coxsackie,  and  Catskili  sheets  of  the  United  States  (leo- 
logical  Survey  Topographic  Atlas.  The  stream  flows  over  a  rook  bed 
through  much  of  its  course.  The  slopes  of  the  drainage  basin  are  pre- 
cipitous; there  are  no  lakes  and  little  artificial  storage.^  The  gating 
station,  which  was  established  July  4,  1901,  is  located  at  the  highway 
bridge  in  the  village  of  South  Cairo.  The  bridge  has  a  single  span  of 
194.5  feet  between  abutments.  The  stream  channel  is  rock  overlaiQ 
in  some  places  with  earth.  The  stream  stage  is  observed  each  morning 
and  night  from  a  weight  and  chain  gage  which  is  attached  to  the 
bridge,  and  whose  elevation  is  referred  to  a  ''0"  near  outer  comer 
on  upstream  side  of  bridge  seat  on  right-hand  abutment.  The  eleva- 
tion of  bench  mark  is  assumed  to  be  100  feet,  the  elevation  of  water 
surface  when  gage  reads  zero  is  78.71  feet.  Special  discharge  meas- 
urements have  been  made  in  the  winter  to  determine  the  calibration 
curve  for  the  stream  cross  section  in  the  presence  of  ice;  a  correction 
coefficient  to  be  applied  to  the  measured  discharge  as  taken  at  0.6 
depth  has  also  been  obtained  by  means  of  numerous  vertical-velocity 
curves.  The  erection  of  a  dam  a  short  distance  below  the  gage  for 
purposes  of  boating  necessitates  withholding  a  portion  of  the  record 
for  1904  until  additional  measui^ements  can  be  made. 

The  observations  at  this  station  during  1904  have  been  made  undei 
the  direction  of  R.  £.  Horton,  district  hydrographer. 

Discharge  metuurements  of  CcUshUl  Creek  cU  Souih  OairOy  K  K,  in  1904. 


Date. 

Hydrographer. 

Area. 

Mean 
velocity. 

hdf^t 

Dtocharge 

June  28c 

R.  E.  Horton 

Sq.ffXt. 

45 
272 

Ftetpertec. 
1.10 

FeeL 
2.62 

Seeond-Jef 

September  16.. 

Covert  and  Swanoott 

.32 

2.90 

* 

a  Water  power  of  this  atream  Ib  described  in  Report  on  Stream  Gaglngfi,  contained  in  Supplvmec 
Report  of  state  En^neer  and  Surveyor  of  New  York,  1902,  pp.  260  to  261. 
6Diflchaive  affected  by  dam  on^lomtfa  mile  below  station. 
«Bywad&iffM»tefltr    
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nn  daily  gage  heighi,  in  feet,  of  CaUkiU  Credo  ai  8o¥ltk  Cairo,  N,  Y,,  for  1904* 


Jan. 


4.29 
4.17 
4.82 
4.17 
4.17 
4.12 
4.07 
8.92 
8.87 
8.82 
8.72 
S.e2 
8.57 
8.47 
8.52 
I  8.47 
I    8.86 

I    8.86 

I 
3.86 

8.86 

8.86 

3.44 

5.14 

5.26 

4.51 

4.86 

4.54 

4.96 

4.96 

4.96 

4.96 


Feb. 


4.56 
4.46 
4.31 
4.66 
4.56 
4.26 
4.28 
6.98 
4.51 
4.86 
4.58 
4.  SI 
8.62 
4.24 
4.06 
4.01 
8.88 
8.86 
4.01 
8.88 
8.61 
4.26 
4.87 
4.78 
8.90 
3.63 
3.50 
8.80 
8.36 


Mar. 

Apr. 

lUy. 

Jao6.a 

3.50 

5.24 

5.04 

3.88 

3.45 

7.19 

4.59 

3.23 

8.50 

5.69 

4.M 

3.28 

5.55 

4.50 

4.89 

8.13 

6.05 

4.74 

4.18 

4.23 

5.40 

4.84 

4.03 

3.58 

8.20 

4.94 

3.88 

8.43 

7.90 

4.80 

8.73 

8.88 

5.86 

5.29 

8.58 

9.15 

4.88 

5.24 

3.58 

6.75 

4.20 

4.80 

3.48 

5.26 

4.80 

4.60 

3.38 

4.67 

4.20 

4.40 

3.28 

4.17 

4.80 

4.29 

8.18 

4.02 

8.90 

4.14 

8.28 

3.92 

8.65 

4.09 

4.51 

3.72 

8.20 

4.19 

4.13 

3.62 

8.80 

4.89 

3.88 

3.42 

8.90 

4.69 

4.08 

3.27 

&.20 

4.14 

4.13 

8.02 

5.05 

8.80 

3.88 

2.92 

4.95 

8.80 

8.68 

2.92 

7.10 

3.94 

3.48 

2.92 

6.40 

3.84 

8.88 

2.72 

6.80 

3.94 

3.28 

2.02 

8.85 

8.94 

8.73 

2.62 

7.85 

4.82 

4.28 

2.62 

5.56 

8.54 

8.63 

2.62 

4.10 

6.76 

8.88 

2.60 

4.60 

5.79 

8.33 

2.70 

4.50 

3.48 

July. 


8.00 
2.80 
2.50 
2.50 
2.55 
2.40 
2.35 
2.30 
2.40 
2.60 
2.40 
2.40 
2.30 
2.80 
2.80 
2.30 
2.30 
2.45 
2.40 
2.40 
2.40 
2.80 
2.80 
2.20 
2.30 
2.30 
2.40 
2.40 
2.75 
2.60 
2.55 


Aug. 

Sept. 

Oct. 

2.45 

2.80 

2. 40 

2.40 

2.20 

2.40 

2.40 

2.10 

2.40 

2.40 

2.40 

2.40 

2.40 

2.20 

2.60 

2.40 

2.20 

2.40 

2.30 

2.20 

2.40 

2.30 

2.80 

2.40 

2.40 

2.80 

2.80 

2.40 

2.80 

2.80 

2.50 

2.80 

2.40 

2.60 

2.80 

2.50 

2.45 

2.20 

2.60 

2.46 

2.80 

2.70 

2.50 

8.10 

2.60 

2.40 

2.70 

2.50 

2.35 

2.50 

2.50 

2.40 

2.30 

2.60 

2.40 

2.80 

2.50 

2.80 

2.80 

2.60 

2.80 

2.80 

4.75 

2.80 

2.80 

5.30 

2.40 

2.80 

4.56 

2.40 

2.80 

4.15 

2.40 

2.80 

3.95 

2.40 

2.20 

3.80 

2.35 

2.30 

3.70 

2.80 

2.80 

3.60 

2.20 

2.80 

3.35 

2.20 

2.45 

3.20 

2.20 

3.10 

Not. 


8.10 

3.00 

2.90 

2.80 

2.85 

2.90 

2.90 

3.80 

2.70 

2.70 

2.60 

2.60 

2.60 

3.00 

8.00 

8.40 

8.40 

8.40 

3.35 

3.15  I 

3.80  I 

4.70 

4.60 

4.60 

4.45 

4.05 

3.85 

3.80 

3.80 

3.90 


Dec. 


8.66 
8.85 
8.20 
8.80 
3.26 
8.10 
8.00 
2.90 
8.00 
2.75 
2.40 
2.20 
2.80 
2.40 
2.40 
2.60 
2.76 
2.65 
2.70 
2.80 
2.80 
2.80 
3.00 
3.10 
3.10 
3.20 
3.40 
6.15 
4.90 
4.00 
8.80 


a  After  June  1  gage  heights  affected  by  dam  below  station. 
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Rating  table  for  CaUkiU  Creek  at  South  Oairo,  N.  F.,  /or  open  section  from  July  4, 1901, 

to  June  /,  1904. 


Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Dischaige. 

Gage 
height 

Discbarge. 

iiecond'Jeet, 

Ftet. 

Srcond-feet. 

Fed. 

Seeond/eeL 

FM. 

ikemdjffi 

2.20 

16 

4.20 

401 

6.40 

1,900 

10.40 

11, 7W 

2.30 

20 

4.30 

449 

6.60 

2,106 

10.60 

12,700 

2.40 

24 

4.40 

498 

6.80 

2,328 

10.80 

13,700  1 

2.50 

28 

4.50 

646 

7.00 

2,650 

11.00 

14,700 

i       2.60 

37 

4.60 

602 

7.20 

2,822 

11.20 

15,780 

'      2. 70 

45 

4.70 

657 

7.40 

3,094 

11.40 

16,860  ! 

2.80 

55 

4.80 

712 

7.60 

3,406 

11.60 

18,000 

i      2.90 

63 

4.90 

768 

7.80 

3,768 

11.80 

19,200 

3.00 

72 

5.00 

824 

8.00 

4,110 

12.00 

20,400 

,      3. 10 

88 

5.10 

885 

8.20 

4,662 

12.20 

21,920 

1      3.20 

104 

5.20 

946 

8.40 

6,014 

12.40 

23,440  1 

3.30 

120 

5.30 

1,006 

8.60 

6,498 

12.60 

25,000  . 

3.40 

136 

5.40 

1,067 

8.80 

6,014 

12.80 

26,600 

3.50 

152 

5.50 

1,128 

«9.00 

6,630 

13.00 

28,200 

3.60 

182 

5.60 

1.206 

9.20 

7,178 

13.60 

34,000 

3.70 

213 

5.70 

1,285 

9.40 

7,826 

14.00 

39,800 

3.80 

243 

5.80 

1,363 

9.60 

8,624 

14.60 

45,600 

3.90 

274 

5.90 

1,442 

9.80 

9,27J^ 

16.00 

61,400 

4.00 

304 

6.00 

1,520 

10.00 

10,020 

16.60 

67,200 

4.10 

352 

6.20 

1,710 

10.20 

10,892 

16.00 

63,000 

a  Extension  by  logarithmic  diagram  above  9.1. 
Mean  daily  discharge,  in  second-feet,  of  Catskill  Creek  at  South  Cairo,  N.  Y.,for  190i 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Miy 

1 

(«) 

l«) 

(") 

970 
2,810 
1,280 
596 
679 
735 
791 
763 
1,000 
970 
763 
652 
541 
444 
372 
348 

848 
596 
568 
493 
391 
818 
268 
222 

17 

104 

«3 

274 

946 

854 

796 

2,690 

1,900 

2,830 

4,900 

8,090 

1.170 

496 

602 

606 

896 

498 

596 

872 

270 

270 

286 

255 

286 

286 

469 

5.340 

2,280 

1,360 

u 

2 

18 

2S 

8 

19 

S3 

4 



1,170 

1,570 

1,070 

4,560 

8,930 

1,400 

729 

401 

449 

401 

449 

274 

196 

20 

9( 

5 

'""** 

21 

a 

6 

22 

1! 

7 

440 
2,530 
562 
746 
590 
464 
158 
420 
343 
(«) 

23.. 

909 
982 
552 
478 
(«) 

I 

8 

24 

\ 

9 

176 
161 

25 

1 

10 

1  26 

11 

149 
125 
117 
93 
117 
652 

27 

12 

28        

13 

29 

14 

30 

16 

31 

" 

16 

a  stream  frozen  over  during  remainder  of  month. 
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Ued  monthly  discharge  of  CatskiU  Creek  at  South  Cairo,  N,  K,  for  1904^ 
[Drainage  area,  268  square  miles.] 
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IMschaige  In  second-feet. 

Run-off. 

MoDth. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per^sjjuare 

Depth  in 
inches. 

davs **  ........... 

982 
2,630 
4,900 
5,340 

848 

478 
158 
104 
255 
93 

730 
693 
1,340 
889 
278 

2.78 
2.64 
5.10 
3.38 
1.06 

0.414 

^  days  « 

0.884 

davs  <•-.... .--- 

5.31 

3.77 

1.22 

a  Stream  frozen  over  during  remainder  of  month. 


E80PUS  GREEK  NEAR  OLIVEBRIDGE,  N.  Y. 

;h  wire  cable,  168-feet  span,  was  erected  across  the  stream 
above  Bishops  Falls,  May  25,  1903.     A  cantilever  was  also 

18  feet  over  the  stream  from  an  abandoned  bridge  abutment. 
is  a  weight  and  chain  gage  was  placed.     The  stream  was 

twice  each  day  by  Jesse  B.  Boice.  This  station  is  located 
site  of  a  proposed  storage  reservoir.  The  bed  of  the  stream 
,nd  the  banks  bold.     No  overflow  takes  place.     The  gaging 

in  the  heart  of  a  precipitous  timber-covered  mountain  drain- 
1.  There  is  no  storage  control  of  the  stream  above.  The 
irk  is  a  chisel  draft  at  upstream  comer  of  the  right-hand 
;  of  the  abandoned  bridge.  The  elevation  of  water  surface 
fe  reads  zero  is  81.86.  This  station  site  was  selected  by,  and 
way  erected  for,  the  engineers  of  the  New  York  Water- 
Jommission,  to  show  the  relation  between  the  discharge  at 
t  and  at  Kingston.  Owing  to  the  formation  of  a  gravel  bar 
>uth  of  a  tributary  entering  at  the  cableway  the  record  was 
ued  in  July,  1904. 

servations  at  this  station  during  1904  have  been  made  under 
tion  of  R.  E.  Horton,  district  h^'^drographer. 

charge  meaturemenln  of  Esopus  Creek  near  OliveMdge,  N.  K,  in  1904* 


Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge.a 

R.  E.  Horton 

Sq./eet. 
158 

Faet  per  aec. 
1.11 

Feet. 
1.35 

Sec./eet. 
143 

a  Gravel  Island,  upstream  angle  varies. 
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Mean  daily  gage  heighi,  in/eet,  of  EiopuM  Crtek  near  OUvdfridge,  N.  Y.,  for  1904. 


Dajf. 


I..... 
2 

I 

6 

S 

ft,.*,. 

n 

12.,... 

13 

u 

15 

16..... 


Jtfl^ 


1.7S 
1.7J 
J. 72 
l.TO 

2.  OS 
2,56 
2.M 
2,60 

Zfl3 

3.3S 
2.3S 


Feb, 


1.72 

1.74 
1.71 
1.77 
'Lm 

^30 

ajo 

2.04 

1.7S 


Mat, 


a.  1-2 

2.3(1 

1.0S 

l.«7 

4.4fi 
B,W 
2,7* 
2.  53 
3.33 
2,2ft 

2,06 
1.97 


Apr. 


3.ia 

3.35 

2.ea 

2.67 
2.  IS 
2.  AT 

3.ai 

3.49 
3.5& 
3.M 

Z44 

2.27 


if»r< 


2.9fl 
2.67 

2.2a 

2.1« 

0.02 
Li7 
1.01 

l.«y 

1.81 

1.72 
2,0G 
2.30 


Jane, 


1,70 
K^ 
L67 
1.01 

l.ei 

LM 
t.H 
3,20 

3,ia 

2.40 
2.25 

%m 

1.W 
L87 


D»r. 


17 
13 
t» 
20 
21 
23 

2a 

24 
2b 

2a 

27 
28 
20 
30 
31 


Ju. 

Feb, 

M.. 

Apr. 

HIT. 

2,38 

1.7W 

1.79 

2.1« 

2.01 

2.38 

L77 

1,90 

2.00 

%m 

%m 

1.88 

L«7 

2.M 

211 

2.42 

i.m 

2.2.V 

i.9d 

230 

2.4* 

L§& 

2.09 

1.94 

11« 

2.74 

t.M 

2.07 

1.90 

^os 

S,00 

IM 

2,  (is 

1.86 

toi 

2.60 

2.00 

2.77  1 

1.M 

\M 

2.2S 

l.» 

a.  Ob 

j.n 

\M 

S.20 

1.31 

ft.21 

2.07 

1.98 

2,12 

l.M 

4.03 

2,12 

1*8 

l.t7 

1.87 

3.1B 

^m 

1.« 

2,04 

L77 

2.75  1 

3.Ta 

1.70 

Lf7 

*LS1 

8,11 

L70 

IM 

2.42 

l.S? 

16 

LM 
l.il 
\M 
\M 

t.41 
L4t 


Hating  table  for  Esopus  Creek  near  (Hivebridge,  N.  Y,,from  May  fS^  190S^  to  June  SO,  1901 


Gage 
height. 

Discharge. 

he^t. 

Discharge. 

hSigSt 

Discharge. 

Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

Feel. 

Secoiwrfeet. 

F^ 

Secmdr/eeL 

FseL 

SeeoHo-Jeft- 

1.00 

56 

2.30 

815 

3.60 

2,610 

4.90 

5,100 

1.10 

81 

2.40 

911 

3.70 

2,770 

5.00 

5,320 

1     1.20 

107 

2.50 

1,010 

3.80 

2,940 

5.10 

5,560 

1.30 

138 

2.60 

1,140 

3.90 

3,100 

5.20 

5,790 

1.40 

173 

2.70 

1,280 

4.00 

3,270 

5.30 

6,090 

1.50 

208 

2.80 

1,420 

4.10 

3,460 

5.40 

6,260 

1.60 

263 

2.90 

1,650 

4.20 

3,660 

5.50 

6,500 

1.70 

318 

3.00 

1,690 

4.30 

3,840 

5.60 

6,760 

1.80 

381 

3.10 

1,840 

4.40 

4,030 

5.70 

7,020 

1.90 

453 

3.20 

1,990 

4.50 

4,220 

5.80 

7,280 

2.00 

525 

3.30 

2,140 

4.60 

4,440 

5.90 

7,540 

2.10 

622 

3.40 

2,290 

4.70 

4,660 

6.00 

7,800 

2.20 

718 

3.50 

2,440 

4.80 

4,880 

NoTiE.— Discharge  for  gage  heights  above  5  feet  from  logarithmic  extension  of  rating  curve. 


HOnON,  GBOTBB, 
A9D  HOXT. 
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Ifean  daily  discharge,  in  second-feeif  of  Esopus  Creek  near  OHvebridge,  N.  Y,,foT  190S 

and  1904. 


D»y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1 
June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Pec. 

1908. 
1 

60 

68 

65 

39 

52 

65 

52 

117 

152 

84 

124 

3,940 

2,290 

1,662 

2,290 

1,840 

1,306 

1,010 

816 

853 

3,202 

2,260 

2,220 

3,460 

2,290 

1,480 

1,080 

7% 

1,088 

931 

296 
398 
388 
301 
268 
268 
496 
482 
1,990 
1.920 
1,000 
766 
683 
618 
431 
431 
431 
334 

815 
622 
482 
463 
410 
340 
307 
268 
252 
230 
201 
183 
187 
152 
141 
131 
97 
99 
208 
159 
262 
180 
845 
219 
173 
152 
134 
127 
110 
145 
148 

296 
190 
159 
145 

124 
110 
104 
155 
1,140 
670 
699 
475 
395 
367 
307 
381 
286 
262 
219 
246 
241 

1,976 
1,392 
970 
796 
622 
611 
439 
367 
329 
296 
252 
236 
230 
208 
187 
176 

AM 

117 

112 

112 

97 

112 

115 

104 

892 

(") 

7,020 

3,202 

2.110 

1,446 

1,080 

931 

737 

660 

853 

699 

670 

603 

644 

544 

618 

611 

388 

867 

352 

345 

aio 

812 

807 
801 
296 
285 
881 
823 
241 
274 
274 
274 
263 
257 
241 
•230 
230 
•252 
796 
1,080 
853 
680 
683 
664 
535 
503 
446 
359 
340 
862 
296 
329 

328 

2 

818 

3 

•286 

4 

328 

5 

381 

6 

828 

7 

219 

8 

213 

9 

206 

10 

'286 

11 

•274 

12 

307 

13 

1  406 

U 

*"l        "■ 

608 

15 

1 

439 

16 

1 

439 

IT.... 

1  _ 

410 

18. 

208  '      f^^ 

867 

19 

1 



187 

1,080 

641 

463 

410 

374 

352 

881 

807 

396 

7,072 

3,992 

3,308 

323 
263 
230 
208 
201 
180 
169 
159 
169 
166 
145 
131 

279 

20.... 

1,676 

2,706 

1.480 

980 

-n.... 

1 

23... 

24 

8*26 

25.. 

94 
81 
60 
73 
68 
68 
68 

1,634 
1,238 
1,010 
G92 
776 
699 
622 
544 
503 
460 
446 
388 
352 
329 
583 
718 
554 
544 
632 
815 

815 
826 

2fi.. 

1 i 

27.. 

482 

'^... 

467 
896 
446 
408 

■29. . 

1 

30.. 

' 

3....:: j 

1904. 

395 

367 

350 

329 

318 

829 

608 

1,088 

1,140 

1,224 

1,168 

1.168 

482 

1,010 

892 

892 

873 

892 

873 

931 

482 
329 
396 
340 
374 
359 
1,498 
1,960 
1,036 
815 
776 
622 
593 
564 
496 
367 
352 
359 
439 
446 

323 

359 

641 

718 

475 

431 

2,060 

4,120 

2,095 

1,392 

1,049 

844 

766 

641 

573 

503 

374 

453 

603 

766 

1,975 

2,220 

1,634 

1,182 

1,101 

1,000 

1,238 

1,433 

2,425 

2,520 

1,810 

1,433 

1,164 

951 

815 

786 

680 

612 

664 

496 

2.... 

3 

i 

4 

'>... 



^■... 

7, 

K 

• 

9-... 

10... 

1 

11... 

l-i... 

1 

l:i.... 

1 

n... 

1 

15... 

i 

16 

1 

17 

1 

IS 

i 

19.... 

301 
301  ' 

i 

JO. 

1 

1 

a  Above  rating  table. 
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Mean  daily  discharge,  in  second^feei,  of  Esopus  Creek  near  OUvebridffe^  N,  K.,  efc,— Cont'd 


Day. 

Jan. 

990 

1.836 

2,610 

1,262 

796 

718 

641 

603 

664 

603 

49<> 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

1          ' 
Sept.     Oct.  '  Not.    Dw. 

1904. 
21 

417 
424 
863 
612 
482 
888 
460 
431 
359 

612 
693 
1,210 
1,378 
1.760 
6,814 
3,827 
1,920 
1,360 
1,086 
931 

482 

458 

424 

410 

460 

693 

641 

8,084 

2,906 

2,006 

680 
588 
685 
508 
482 
476 
489 
881 
318 
318 
301 

286 
268 

1 

22 

1 

1 ' 1 

23 

241 

•' 

'            '          1 

24 

206 
197 
176 
155 
888 
141 

1 

1 

25 

j 

1            1 

26 

1 

27 

1 

1 1 ; 

28 

I j 1...  , 

•29 

1 1 ' ' 

30 

187 

1                         

1 1 1 ' ■  

31 

1 1 ; 

1      1 ' 

Estimated  montldy  discharge  of  Esopus  Creek  near  Olivebridge,  N,  F.,  for  190S  and  1904^ 
[Drainage  area,  242  square  miles.] 


,    Month. 

1903. 

May  25-31 

June 

July 

August 

September 

Octol)er,  30  days  . 

Novenilx?r 

December 

1904. 

January  

February  

March 

April 

May 

June 


Discharge  in  second-feet. 


Maximum. 


94 

3,940 

815 

7,072 

1,975 

1,080 
2,706 

2,610 
1,960 
5,814 
3,084 
1,634 
1,990 


Minimum. 


60 

39 

97 

104 

131 

97 

230 

208 

318 
329 
323 
410 
301 
141 


Mean. 


73 
1,189 
249 
817 
412 
863 
405 
608 


Run -off. 


Second-feet 

per  square 

mile. 


0.302 

4.91 

1.03 

3.38 

1.70 

3.57 

1.67 

2.51 


830 

3.43 

3.95 

587 

2.43 

2.62 

1,259 

5.20 

6.00 

1,250 

5.17 

5.77 

605 

2.50 

2.88 

472 

1.95 

2.18 

Depth  in 
inch«. 


0.079 
5.48 
1.19 
3.90 
1.90 
3.98 
1.86 
2.89 


n  Above  rating  table. 
E80PU8  CREEK   AT  KINGSTON,  N.  Y. 


A  gaging  station  was  established  at  the  Washington  Street  Bridge 
on  Esopus  Creek,  in  Kingston,  N.  Y.,  July  5, 1901.  The  stage  of  the 
stream  has  been  observed  twice  each  day  from  a  chain  and  weight 
gage  attached  to  the  bridge.     In  winter  and  at  times  when  the  stream 
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more  or  less  obstructed  by  ice  special  discharge  measurements 
e  made  from  which  a  rating  curve  applicable  to  periods  when  the 
am  was  frozen  have  been  derived.  This  gives  a  considerably 
Her  discharge  at  a  given  stage  of  the  stream  than  does  a  regular 
ng  curve  for  the  cross  section  derived  from  the  measurements  in 
n  section. 

he  observations  at  this  station  during  1904  have  been  made  under 
direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measuremtiUs  of  Etoptis  Creek  at  Kingston,  N,  Y.,  in  1904. 


Date. 


Hydrographer. 


r 


e20 

tember  15 .. 
tember  19 . . 


R.  E.  Horton 

Covert  and  Swancott 

do 


255 

506 


Mean 
velocity. 

Ft.  per  sec. 
0.84 
2.28 
1.04 


Gage 
height. 

Discharge. 

Feet. 

Second-feet. 

4.72 

214 

7.18 

«  1,161 

5.15 

281 

« Approximate;  stream  rising  rapidly. 
Mean  daily  gage  height  j  in  feet ,  of  Enopns  Creek  al  Kingidon,  N.  Y.^for  1904, 


Day. 


Jan. 

Feb. 

7.61 

7.41 

7.41 

6.16 

6.71 

7.01 

6.26 

6.96 

6.71 

6.81 

6.69 

6.73 

6.89 

7.46 

6.83 

12.17 

6.71 

9.85 

6.81 

8.99 

6.71 

8.61 

6.46 

8.31 

6.36 

7.86 

6.41 

7.76 

6.37 

7.56 

6.26 

7.41 

6.16 

6.99 

6.99 

6.86 

6.79 

6.92 

5.81 

6.82 

6.76 

6.72 

6.11 

7.91 

7.96 

9.73 

10.91 

8.51 

9.41 

8.09 

8.61 

7.46 

8.26 

7.41 

7.76 

7.33 

7.66 

7.31 

7.76 

7.56 

Mar.     Apr. 


7.26 
7.26 
7.36 
9.45 
8.15 
7.74 
9.26 
18.23 
14.85 
12.18 
10.95 
10.00 
9.10 
8.65 
8.25 
7.80 
7.40 
7.60 
7.10 
7.78 
8.39 
8.04 
9.02 
9.74 
9.95 
14.63 
13.66 
10.50 
9.20 
8.40 
8.28 


10.85 
11.48 
10.13 
9.08 
8.62 
8.41 
8.58 
8.92 
10.07 
10.89 
9.82 
9.03 
8.47 
8.00 
7.62 
7.52 
7.22 
7.09 
6.86 
6.72 
6.58 
6.41 
6.27 
6.17 
6.21 
6.58 
6.75 
9.60 
11.53 
9.85 


May. 


I 


) 


9.35 
8.60 
8.05 
7.70 
7.37 
7.09 
6.85 
6.63 
6.46 
6.32 
6.19 
6.06 
5.92 
5.82 
5.92 
7.28 
6.83 
.6.62 
6.73 
7.45 
7.01 
7.67 
6.45 
6.31 
6.08 
6.11 
6.11 
5.75 
5.58 
5.51 
5.58 


June. 

5.44 
5.40 
5.80 
5.50 
5.31 
6.30 
6.72 
6.27 
12.14 
11.14 
6.63 
7.91 
7.23 
6.79 
6.46 
6.19 
5.93 
5.71 
5.50 
5.40 
5.29 
5.16 
5.01 
5.10 
4.95 
4.75 
4.70 
4.69 
4.70 
4.72 


July. 


6.27 
5.18 
4.85 
4.74 
4.65 
4.62 
4.66 
4.65 
4.59 
4.48 
4.48 
4.45 
4.45 
4.34 
4.30 
4.28 
4.33 
4.59 
4.88 
4.58 
4.36 
4.26 
4.28 
4.23 
4.10 
4.40 
4.33 
4.33 
4.18 
4.82 
4.51 


Aug. 


4.32 
4.32 
4.28 
4.29 
4.19 
4.22 
4.09 
4.11 
4.19 
4.21 
6.25 
5.04 
4.76 
4.62 
4.46 
4.42 
4.26 
4.36 
4.52 
5.06 
6.11 
6.44 
5.31 
5.13 
4.83 
4.83 
4.65 
4.57 
4.47 
4.44 
4.37 


Sept. 


4.37 
4.30 
4.31 
4.81 
4.70 
4.57 
4.36 
4.29 
4.30 
4.31 
4.29 
4.09 
4.24 
4.44 
7.22 
6.54 
5.68 
5.33 
6.14 
4.90 
4.80 
4.68 
4.62 
4.59 
4.52 
4.50 
4.55 
4.52 
4.50 
4.70 


Oct. 

4.82 
4.58 
4.50 
4.52 
4.32 
4.32 
4.38 
4.30 
4.26 
4.28 
4.36 
4.42 
4.90 
4.88 
4.70 
4.54 
4.50 
4.60 
4.58 
4.50 
11.29 
13.84 
9.09 
8.42 
7.20 
6.82 
6.56 
6.25 
6.02 
5.85 
5.70 


Nov. 

5.68 
6.48 
5.38 
5.30 
5.26 
5.32 
5.32 
5.15 
5.10 
5.10 
5.02 
4.98 
4.90 
5.80 
5.66 
5.62 
5.72 
5.62 
5.42 
5.35 
5.88 
6.40 
6.25 
6.18 
6.12 
5.95 
5.70 
6.00 
5.92 
6.00 


Dec. 


5.52 
6.50 
5.55 
6.88 
5.40 
5.32 
5.42 
6.30 
5.29 
4.90 
4.80 
4.74 
5.12 
5.00 
4.88 
6.18 
5.12 
5.08 
6.12 
6.16 
6.12 
6.02 
5.05 
5.15 
5.80 
5.48 
5.45 
10.50 
9.65 
8.71 
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Rating  table  for  Esopiu  Creek  at  Kingston j  N.  >'. ,  from  July  S,  1901,  to  December  SI,  mi 


heigiit. 

Dii«charge. 

he'^t. 

Discharge. 

Gage 
height. 

Discharge. 

I   hel^t. 

DiscbwR?. 

I\xt. 

fM. 

Second-feeL 

FM. 

Second-feeL 

•      fM, 

Secowljfti, 

3.50 

8 

6.60 

741 

11.20 

3,620 

'     17.20 

9,940   I 

3.60 

22 

6.70 

782 

11.40 

3,800 

17.40 

10,180 

3.70 

36 

6.80 

823 

11.60 

3,980 

1     17.60 

10,420 

3.80 

49 

6.90 

864 

11.80 

4,160 

1     17.80 

10,660 

3.90 

63 

7.00 

905 

12.00 

4,340 

18.00 

10,900 

4.00 

77 

7.10 

950 

12.20 

4,528 

18.20 

11,220 

4.10 

94 

7.20 

995 

12.40 

4,716 

i     18.40 

11,540 

4.20 

110 

7.30 

1,040 

12.60 

4,909 

i     18.60 

11,840 

4.30 

127 

7.40 

1,085 

12.80 

5,107 

.     18.80 

12,120 

4.40 

143 

7.50 

1,130 

13.00 

5,305 

19.00 

12,400   j 

4.50 

160 

7.60 

1,179 

13.20 

5,499 

19.20 

12,720 

4.60 

180 

7.70 

1,227 

13.40 

5,693 

19.40 

13,040 

4.70 

200 

7.80 

1,276 

13.60 

5,888 

!     19.60 

13.340 

4.80 

220 

7.90 

1, 324 

13.80 

6,084 

1     19.80 

13,620 

4.90 

240 

8.00 

1,373 

14.00 

6,280 

1     20.00 

13,900 

5.00 

260 

8.20 

1,480 

14.20 

6,484 

20.20 

14,240 

5.10 

285 

8.40 

1,587 

14.40 

6,688 

20.40 

14,580 

5.20 

309 

8.60 

1,700 

14.60 

6, 894 

20.60 

14,920 

5.30 

334 

8.80 

1,820 

14.80 

7,102 

1     20.80 

15,260 

5.40 

358 

9.00 

1,940 

«15.00 

7,310 

!     21.00 

15,600  ' 

5.50 

383 

9.20 

2,074 

15.20 

7,522 

21.50 

16,500 

5.60 

412! 

9.40 

2,208 

15.40 

7,734 

22.00 

17,400 

5.70 

441 ; 

9.60 

2,348 

15.60 

7,950 

22.50 

18,:^ 

5.80 

469  1 
498 

9.80 

2,495 

15.80 

8,170 

23.00 

19,300 

5.90 

10.00 

2,642 

16.00 

8,390 

23.50 

20,300 

6.00 

527 

10.20 

2,797 

16.20 

8,666 

24:00 

21,300 

6.10 

562  1 

10.40 

2, 952 

16.40 

8,942 

24.50 

22,350 

6.20 

596 

10.60 

3, 112 

16.60 

9,204 

25.00 

23,400 

6.30 

631  1 

10.80 

3,  276 

16.80 

9,452 

25.50 

24,500 

6.40 

C65 

11.00 

3, 440 

17.00 

9,700 

26.00 

25,600 

6.50 

700 

1 

a  Logarithmic  extension  above  15  feet. 
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daily  discharge^  in  wcond-feel,  of  Eaopus  Creek  at  KingsUm,  N.  Y,,Jor  1904. 


Jan. a  Feb.  a 


9&5 

868 

606 

476 

608 

608 

674 

649 

608 

611 

608 

529 

fi02 

516 

509 

476 

450 

410 

365 

365 

354 

436 

1,120 

2,900 

1,990 

1.460 

1,270 

1,030 

978 

1.090 

932 


450 

707 

690 

641 

616 

888 

3.710 

2,210 

1,680 

1,400 

1,300 

1,070 

1.020 

932 

868 

707 

658 

682 

649 

616 

1,090 

2.130 

1,400 

1.190 


Mar.« 

808 
808 
848 
1,960 
1,220 
1,020 
1,840 

(<•) 
5.410 
3.710 
3,000 
2,310 
1,740 
1,480 
1,270 
1,050 
868 
955 
747 
1.270 
1,580 
1,390 
1,950 
2,450 
2,600 
6,920 
5,940 
3,080 
2,070 
1,590 
1,520 


Apr.   May. 


3.320 

3.870 

2,740 

1,990 

1,710 

1,590 

1,660 

1,890 

2,700 

3.360 

2.510 

1.960 

1.620 

1,370 

1,190 

1,140 

1,000 

945 

848 

790 

783 

669 

620 

586 

600 

733 

803 

2,350 

3,910 

2.530 


I 


2,170 

1,700 

1,400 

1,230 

1,070 

946 

844 

753 


593 

548 
504 
475 
504 

1,080 
835 
742 
794 

1,110 
910 

1,210 


555 
565 
565 
455 
406 
386 
406 


June. 

July. 

368 

620 

358 

30t 

469 

230 

383 

208 

835 

190 

384 

184 

790 

192 

620 

190 

4.480 

178 

3,670 

157 

763 

157 

1,330 

152 

1,010 

152 

819 

133 

686 

127 

593 

123 

507 

132 

443 

178 

383 

286 

358 

176 

331 

137 

299 

120 

262 

123 

285 

115 

250 

94 

210 

143 

200 

132 

198 

132 

200 

107 

204 

224 



162 

Aug. 

130 
130 
128 
125 
108 
113 
92 
95 
106 
112 
614 
270 
212 
184 
153 
147 
120 
137 
164 
274 
565 
368 
336 
'292 
226 
226 
190 
174 
155 
150 


Sept. 

138 
127 
128 
222 
200 
174 
137 
125 
127 
128 
125 
92 
117 
150 
1,004 
716 
434 
341 
294 
240 
220 
196 
184 
178 
164 
160 
170 
164 
160 
200 


Oct. 

Nov. 

224 

406 

176 

378 

160 

358 

164 

334 

130 

321 

130 

339 

140 

339 

127 

297 

119 

284 

123 

284 

185 

264 

147 

256 

'240 

240 

236 

469 

200 

426 

168 

418 

160 

447 

180 

889 

176 

363 

160 

346 

3,700 

492 

6,120 

665 

2,000 

618 

1,600 

589 

995 

569 

881 

512 

720 

440 

613 

527 

634 

504 

484 

527 

440 

«  Record  from  January  1  to  March  20  from  ice  curve. 

*»  Record  from  Decemoer  6  to  December  81,  inclusive,  from  ice  curve. 

e  Above  rating  table. 

d  Record  approximate.    Ice  jam  below  bridge  December  28  to  31. 

Estimated  montfUy  discharge  of  Esopxis  Creek  at  Kingston^  N.  Y.^for  1904. 
[Drainage  area,  324.5  square  mile&] 


Deo. 


897 
492 
6277 
267 
277 
257 
257 
180 
163 
146 
217 
197 
180 
237 
•217 
•217 
217 
287 
217 
197 
197 
287 
365 
297 
•277 
rf2,660 
2,050 
1,510 
1,240 


Month. 


y 

ry 

30  days. 


Discharge  in  second-feet. 


Maximum. 


ber. 
r  ... 
ber. 
ber  . 


900 
710 
920 
910 
170 
480 
620 
614 
004 
120 
665 
660 


Minimum. 


354 
450 
747 

586 

386 

198 

94 

92 

92 

119 

240 

146 


Mean. 


802 

1,089 

2,112 

1,725 

818 

701 

178 

201 

227 

688 

413 

466 


Run-off. 


8econd-feet 

permuare 

mile. 


2.47 
3.36 
6.51 
5.32 
2.52 
2.16 
.549 
.619 
.700 
2.12 
1.27 
1.44 


Depth  in 
inches. 


2.85 
3.62 
7.26 
5.94 
2.91 
2.41 
.633 
.714 
.781 
2.44 
1.42 
\.^ 
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Rating  table  for  Esopus  Creek  at  Kingston  j  N.  }\yfrom  JtUyS^  1901 ,  to  December  Sl^  190^ 


Gage 
height. 

Distcharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
1    height. 

Diachirg*. 

Fed. 

Second-feet. 

FM. 

Second-feet 

Feet. 

Second-fed. 

1  ^ 

Seeottd/ert. 

3.50 

8 

6.60 

741 

11.20 

3,620 

17.20 

9,940 

3.60 

22 

6.70 

782 

11.40 

3,800 

17.40 

10,180 

3.70 

36 

6.80 

823 

11.60 

3,980 

17.60 

10,420 

3.80 

49 

6.90 

864 

11.80 

4,160 

17.80 

io,6eo 

3.90 

63 

7.00 

905 

12.00 

4,340 

18.00 

10,900 

4.00 

77 

7.10 

950 

12.20 

4,528 

18.20 

11,220 

4.10 

94 

7.20 

995 

12.40 

4,716 

18.40 

11,540 

4.20 

110 

7.30 

1,040 

12.60 

4,909 

i     18.60 

11,840 

4.30 

127 

7.40 

1,085 

12.80 

5,107 

1     18.80 

12,120 

4.40 

143 

7.50 

1, 130 

13.00 

5,305 

19.00 

12,400 

4.50 

160 

7.60 

1,179 

13.20 

5,499 

1     19.20 

12,720 

4.60 

180 

7.70 

1,227 

13.40 

5,693 

19.40 

13,040 

4.70 

200 

7.80 

1,276 

13.60 

5,888 

19.60 

13,340 

4.80 

220 

7.90 

1,324 

13.80 

6,084 

1     19.80 

13,620 

4.90 

240 

8.00 

1,373 

14.00 

6,280 

1     20.00 

13,900 

5.00 

260 

8.20 

1.480 

14.20 

6,484 

1     20.20 

14,240 

5.10 

285 

8.40 

1,587 

14.40 

6,688 

i     20.40 

14,580 

5.20 

309 

8.60 

1,700 

14.60 

6,894 

'     20.60 

14,920 

5.30 

334 

8.80 

1,820 

14.80 

7,102 

20.80 

15,260 

5.40 

358 

9.00 

1,940 

«15.00 

7,310 

21.00 

15,600 

5.50 

383 

9.20 

2,074 

15.20 

7,522 

1     21.50 

16,500 

5.60 

412 

9.40 

2,208 

15.40 

7,734 

22.00 

17,400 

5.70 

441, 

9.60 

2, 348 

15.60 

7,950 

22.50 

18,350 

5.80 

469 

9.80 

2,495 

15.80 

8,170 

23.00 

19,300 

5.90 

498 

10.00 

2,642 

16.00 

8,390 

1     23.50 

20,300 

6.00 

527 

10.20 

2,797 

16.20 

8,666 

24:00 

21,300 

6.10 

562 

10.40 

2, 952 

16.40 

8,942 

24.50 

22,3.50 

6.20 

596 

10.60 

3, 112 

16.60 
16.80 

9,204 

25.00 

23,400 

6.30 

631 

10.80 

3,  276 

9,452 

25.50 

24,  .500 

6.40 

C65 

11.00 

3, 440 

17.00 

9,700 

26.00 

25,600 

6.50 

700 

a  Logarithmic  extension  above  15  feet. 


GBOTEB, 
30YT. 
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I  daily  dixharge,  in  Mcond-feet,  of  Eaopus  Creek  at  Kingston,  N.  Y.ffor  1904, 


Jan.a 


955 

868 

608 

476 

608 

608 

674 

649 

608 

641 

608 

529 

502 

516 

509 

476 

450 

410 

365 

365 

3M 

436 

1,120 

2,900 

1,930 

1,460 

1,270 

1,030 

978 

1,030 

932 


Feb.  a 


450 

707 

690 

641 

616 

888 

3,710 

2,210 

1,680 

1,400 

1,300 

1,070 

1,020 

932 

868 

707 

658 

682 

&i9 

616 

1,090 

2,130 

1,400 

1.190 

888 

868 

838 

828 


Mar.n 

808 
806 
848 
1,960 
1,220 
1,020 
1,840 

(*^) 
5,410 
3,710 
3,000 
2,310 
1,740 
1,480 
1,270 
1,050 
868 
955 
747 
1,270 
1,580 
1,390 
1,950 
2,450 
2,600 
6,920 
5,940 
3,030 
2,070 
1,590 
1,520 


Apr. 

3,320 
3,870 
2,740 
1,990 
1,710 
1,690 
1,660 
1,890 
2.700 


3,360 

2,510 

1,960 

1.620 

1,370 

1,190 

1,140 

1,000 

915 

848 

790 

733 

669 

620 

586 

600 

733 

803 

2,350 

3,910 

2,530 

May. 

June. 

July. 

Aug. 

2,170 

368 

620 

130 

1,700 

358 

804 

130 

1,400 

469 

230 

123 

1,230 

383 

208 

125 

1,070 

335 

190 

108 

946 

334 

184 

113 

»44 

790 

192 

92 

753 

620 

190 

96 

686 

4.480 

178 

108 

638 

3,570 

157 

112 

593 

763 

157 

614 

548 

1,330 

152 

270 

604 

1,010 

152 

212 

475 

819 

133 

184 

504 

686 

127 

153 

1,030 

593 

123 

147 

sao 

507 

132 

120 

742 

443 

178 

137 

794 

383 

236 

164 

1,110 

358 

176 

274 

910 

331 

137 

665 

1,210 

299 

120 

368 

683 

262 

123 

336 

634 

285 

115 

292 

555 

250 

94 

226 

565 

210 

143 

226 

565 

200 

132 

190 

455 

198 

132 

174 

406 

200 

107 

155 

386 

204 

224 

150 

406 

162 

138 

Sept. 


138 
127 
128 
222 
200 
174 
137 
125 
127 
128 
125 
92 
117 
150 
1,004 
716 
434 
341 
294 
240 
220 
196 
184 
178 
164 
160 
170 
164 
160 
200 


Oct. 

Nov. 

224 

406 

176 

378 

160 

358 

164 

334 

130 

321 

130 

339 

140 

339 

127 

297 

119 

284 

123 

284 

135 

264 

147 

256 

240 

240 

236 

469 

200 

426 

168 

418 

160 

447 

180 

389 

176 

363 

160 

346 

3,700 

492 

6,120 

666 

2,000 

613 

1,600 

589 

995 

669 

831 

612 

720 

440 

613 

527 

534 

504 

484 

527 

440 

Deo. 


397 
492 
6277 
257 
277 
267 
267 
180 
163 
146 
217 
197 
180 
237 
217 
217 
217 
287 
217 
197 
197 
287 
366 
297 
277 
rf2,660 
2,050 
1,510 
1,240 


a  Record  from  January  1  to  March  20  from  ice  curve. 

*  Record  from  December  5  to  December  31,  inclusive,  from  ice  curve. 

<?  Above  rating  table. 

d  Record  approximate.    Ice  jam  below  bridge  December  28  to  31. 

Estimated  monthly  discharge  of  Esopris  Creek  at  Kingston,  N.  F.,  for  1904* 
[Drainage  area,  324.5  .square  miles.] 


Discharge  In  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

7 

2,900 

3,  710 

6,920 

3,910 

2,170 

4,480 

620 

614 

1,004 

6,120 

665 

2,660 

354 

450 

747 

586 

386 

198 

94 

92 

92 

119 

240 

146 

802 

1,089 

2,112 

1,725 

818 

701 

178 

201 

227 

688 

413 

466 

2.47 
3.36 
6.51 
5.32 
2.52 
2.16 
.549 
.619 
.700 
2.12 
1.27 
1.44 

2.85 

ry 

3.62 

30  days 

7.26 

5.94 

2.91 

2.41 

.633 

.714 

ber 

.781 
2.44 

yet 

)er  .... 

1.42 
1.66 

\ 

\ 

70  STREAM   MEA8UBEMENTS   IN  1904,  PART   II. 

WAPPINGER  CREEK  NEAR   WAPPINGER  FALLS,  N.  Y. 


[NO.  125. 


This  station  was  established  at  the  first  highway  bridge  crossing 
Wappinger  Creek  above  the  village  of  Wappinger  Falls,  May  19, 19(»3. 

Observations  of  the  stage  of  the  stream  on  a  graduated  vertical 
scale  attached  to  the  central  bridge  pier  are  taken  twice  each  day  by 
Lee  Jackson.  Wappinger  Creek  is  tributary  to  Hudson  River.  The 
drainage  basin  comprises  a  hilly  plateau  400  to  600  feet  above  tide, 
nearly  rectangular  in  shape,  and  including  numerous  small  lakes  and 
marsh  areas.  Winding  branched  tributaries  gather  the  run-off  from 
the  numerous  hills  which  dot  the  area.  At  a  point  about  16  miles 
from  the  mouth  of  the  stream  the  basin  becomes  much  narrower  and 
the  differences  of  elevation  are  of  less  magnitude.  The  stream  flows 
near  the  right-hand  side  of  a  valley  3  to  4  miles  in  width,  gradually 
descending  to  Wappinger  Falls,  where  it  makes  a  sudden  descent  to 
nearly  tide- water  level,  the  elevation  of  the  Wappinger  Pond  being 
about  78  feet." 

Drainage  areas  of  Wappinger  Creek, 


Location. 


East  Branch  of  Wappinger  Creek  above  Stanfordville. 

East  Branch  above  junction  with  West  Branch 

West  Branch  above  mouth  

Total  area  of  East  and  West  branches 

W'appinger  Creek  above  Van  AVagner's 

Wappinger  Creek  above  Central  Falls 

AVappinger  Creek  above  gaging  station  

Wappinger  Creek  above  Wappinger  Falls 

Wappinger  Creek  above  mouth 


Area,  place 
to  place. 


40.0 
67.4 
33.8 


33.8 
14.7 
4.78 
7.81 
'13.7 


Total 
area,  square 

miles. 


40. 0 
107.4 

33.8 
141.2 
175.0 
189.7 
194.4 
202.2 
215.9 


The  bridge  from  which  the  gagings  are  made  has  two  spans  of  43.-^ 
feet  and  40.5  feet,  respectively.  The  channel  of  the  stream  is  sand  and 
gravel,  with  some  bowlders.  The  stream  is  straight  for  a  distance  of 
about  250  feet  above  the  bridge  and  about  800  feet  downstream  from 
the  bridge.  The  bench  mark  is  a  spike  in  the  root  of  blazed  tree,  south 
side  of  road,  50  feet  east  of  bridge.  Assumed  elevation  is  100.00  feet 
Elevation  above  datum  plane  of  gage  is  90.81  feet.  But  little  power 
is  developed  on  the  stream.  At  Wappinger  Falls  a  bleaching  and 
dyeing  establishment  utilizes  22  feet  fall. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  K.  Horton,  district  hydrographer. 

a  The  drainage  baain  \»  shown  on  the  Poughkeepsie,  Rhincbeck,  Millbruok,  and  Clove  sheets  of  tl)^ 
United  States  Geological  Sun'ey  Topographic  Atlas,  from  which  the  drainage  area  as  given  has  been 
determined. 
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IHftcharge  measuremenU  of  Wappinger  Creek  iiear  Wappinger  FalU,  N,  1'.,  in  1904. 


Date. 


Hydrographer. 


June  29 

September  17  ., 


R.  K  Horton 

Covert  and  Swancott . 


Area  of 
section. 


Mean 
velocity. 


heigl 


Sq.  feet.   '  /-Y.  per  tec. 


151 
325 


0.57 
1.35 


Feet. 
0.45 
2.04 


Sfc.'feet. 

86 

4:« 


Mean  daily  guge  height,  in  feet,  of  Wappinger  Creek  near  Wappinger  Falls  j  N,  Y.^ftr 

1904. 


D»y. 


Jan. 


2.20 
2.20 
2.20 


8.. 

9.. 
lU  . 
11.. 

li.. 

13.. 

14.. 

15.. 

16.. 

17.. 

18.. 

19.. 

20.. 

21.. 

22 

23... 

24... 

»... 

26... 


2.20 
2.20 


29.. 
30.. 
31.. 


2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.40 
5.15 
4.10 
3.75 
3.70 
3.70 
3.70 
3.30 
3.70 


Feb. 


3.70 
3.70 
3.70 
3.70 
3.70 
2.80 
3.45 
4.85 
3.30 
3.10 
8.10 
3.10 
8.10 
3.10 
3.10 
3.10 
3.10 
3.10 
8.10 
3.10 
3.10 
3.20 
4.45 
4.20 
3.45 
2.95 
2.80 
2.90 
3.30 


Mar. 


Apr. 


2.90 

2.75 

4.20 

6.95 

5.00 

3.70 

3.65 

8.60 

7.65 

7.06 

6.80 

4.70 

4.65 

2.95 

1.75  I 

1.55  '. 

1.45 

1.45  I 

1.55  ; 

2.65  I 

2.40  ! 

2.10 

2.55 

2.70 

2.60 

2.65 

2.70 

2.30 

1.86 

1.95 

1.95 


May. 


2.75 
3.20 
2.85 
2.56 
2.20 
2.00 
2.06 
2.06 
2.05 
2.05 
2.05 
1.96 
1.90 
1.80 
1.75 
1.65 
1.65 
1.55 
1.40  I 

i.85 ; 

1.25 
1.15 
1.05 
1.05 
1.06 
1.10 
1.15 
2.90 
2.85 
2.36 


2.00 
1.80 
1.55 
1.60 
1.45 
1.35 
1.25 
1.15 
1.15 
1.06 
1.06 
.96 
.90 


.85 

1.06 

1.20 

1.20 

1.15 

1.06 

.95 

.90 

.85 

.85 

1.40 

2.95 

2.00 

1.25 

1.25 

1.35 


Jane. 


1.15 

1.00 

.95 

.96 

.96 

1.56 

1.55 

1.40 

4.75 

8.95 

3.10 

2.25 

1.90 

1.66 

1.60 

1.30 

1.15 

1.00 

.95 

.85 

.86 

.75 

.70 

.65 

.65 

.65 

.56 

.50 

.60 

.90 


July.  I   Aag. 


Sept. 


2.20 
1.55 
1.10 
.85 
.86 
1.10 
.80 
.65 
.55 
.55 
.60 
.65 
.60 
.50 
.45 
.45 
.45 
.80 
1.20 
.70 
.55 
.50 
.46 
.45 
.43 
.35 
.35 
.35 
.35 
.35 
.45 


0.45 

-0.10 

.15 

-  .10 

.15 

-  .06 

.15 

-  .«> 

.15 

.00 

.15 

-  .05 

.15 

-  .05 

.15 

.05 

.10 

-  .05 

.15 

.10 

.45 

.16 

.90 

.05 

.60 

-  .05 

.45 

.86 

.25 

3.00 

.15 

2.85 

.15 

1.95 

.16 

1.48 

.15 

1.28 

.25 

1.06 

.25 

1.00 

.40 

.86 

.15 

.78 

.25 

.72 

.20 

1.12 

.10 

1.26 

.05 

1.18 

.05 

1.00 

.05 

.98 

.06 

.95 

.00 



Oct. 


Nov. 


0.90 

.92 

.80 

.76 

.72 

.70 

.65 

.62 

.60 

.58 

.52 

1.00 

1.42 

1.15 

.95 

.78 

.75 

.72 

.70 

.65 

1.75 

2.95 

2.20 

1.72 

1.52 

1.42 

1.38 

1.12 
1.00 
.95 


0.90 

.88 

.85 

.82 

.80 

.80 

.80 

.78 

.75 

.72 

.70 

.70 

.70 

1.00 

1.30 

1.22 

1.18 

1.12 

.95 

.90 

.82 

.72 

.65 

.60 

.78 

.98 

.90 

1.22 

1.25 

1.18 


Dec. 


1.00 
1.22 
1.30 
1.40 
1.38 
1.35 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.80 
1.30 
1.30 
1.40 
1.30 
1.58 
4.40 
4.05 
3.50 
3.20 


CROTON   BIYER   AT  OLD  CROTON    DAM,  NEW  YORK. 

Croton  River  drains  an  area  of  roujifh,  irregular  topograph}^  situated 
east  of  Hudson  River,  to  which  it  is  tributary  at  Croton  Landing. 
A  gaging  record  has  been  maintained,  beginning  January,  1868,  at 
the  old  Croton  dam.  The  record  includes  the  amount  wasted  over  the 
dam  and  the  diversion  to  New  York  City  for  municipal  supply  through 
Croton  aqueduct.'*    The  following  table  shows  the  monthly  mean  dis- 

aPull  description  of  methods  of  gaging,  and  results  for  the  years  1868  to  1899,  inclusive,  maybe 
found  In  Supplement.  State  Engineer' .s  Report  for  1902.  Report  on  Qaglngfi  of  the  VoUvm«  i^i  \S\»r 
charge  of  Streanu^  by  Robert  E.  Uortan,  hydrographer,  pp.  290-299,  liic\\i8lve. 
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charge  at  the  Croton  dam  from  July,  1901,  to  September,  1903,  IdcIu- 
sive.  The  data  given  has  been  deduced  from  a  table  of  34eld  in 
gallons  per  square  mile  per  day,  given  in  Report  of  New  York  Water 
Supply  Commission,  page  220.  The  drainage  area  above  the  old 
Croton  dam  is  338.8  square  miles,  comprising  3.6  per  cent  water 
surface. 

EdimaUd  monthly  discharge  of  Croton  River  at  old  Croton  dam.  New  York,  1901-190S. 
[Drainage  area,  339  square  miles.] 


Month. 


MeaD  dis- 
charge in 
second- 
feet. 


1901. 

July 393 

August 1,119 

September 644 

October 752 

November 359 

December |  l,  308 

1902.  ----= 

January 1 ,  166 

February 803 

March 2,962 

April 922 

May I  515 

June I  241 

July 220 

August 1 83 

September 1 70 

October 654 

November 451 

Deceml)er 1 ,  484 


Gallons  per 

square  mile 

per  day. 


749,000 
2,131,000 
1,232,000 
1,432,000 

685,000 
2,491,000 


The  year 


1903. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 


2, 223, 000 

1,529,000 

5,638,000 

1,759,000 

982, 000 

458,000 

422,000 

352,000 

322,000 

1,246,000 

860,000 

2,  827, 000 


1,050 

1,156 

1,776 

1,027 

210 

956 

454 

454 

549 


1, 998, 000 

2,  202, 000 

3,380,000 

1,957,000 

399,000 

1,818,000 

867,000 

867,000 

1,051,000 


Run-ofT. 


Second-feet 

per  souare 

mile. 


1.16 
3.30 
1.90 
2.22 
1.06 
3.86 

3.44 
2.37 
8.74 
2.72 
1.52 
.711 
.649 
.540 
.501 
1.93 
1.33 
4.38 


Depth 

in 
inches. 


1.34 
3.80 
2.12 
2.56 
1.18 
4.45 


2.40 


T 


3.10 
3.41 
5.24 
3.03 
.619 
2.82 
1.34 
1.34 
1.62 


3.97 

2.47 

10.08 

3.03 

1.75 

.793 

.748 


2.22 
1.48 

5.05 

32.77 


3.57 
3.54 
6.04 
3.38 
.714 
3.15 
1.54 
1.54 
1.81 


nON,  QBOTBB, 
IJfD  HOYT, 
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18CELLANEOUS  MEASUREMENTS  IN    HUDSON   RIVER   DRAINAGE   BASIN. 


The  following  miscellaneous  measurements  were  made  in  the  Hud- 
D  River  drainage  basin  during  1904,  by  R.  E.  Horton. 

MiBcellaneous  measurements  in  Hudson  River  drctinage  basin. 


Date. 

stream. 

Locality. 

Qage 
height. 

Dlaeharge. 

ay  18 

ptember  13  . . 

Nine  Mile  Creek 

,...do 

Powell    Bridge    near 
Oriskany,  N.  Y. 

....do 

Feet. 
«21.04 

«22.17 
^9.57 

Secondrfeet. 
39 

20 

igU8t25 

Champlain   Canal 
feeder. 

Glen  Falls,  N.  Y 

302 

Distance  of  water  surface  below  the  top  of  the  outer  dowuHtream  tie  bar,  15  feet  from  the  left  end 

the  bridge. 

Distance  of  water  surface  below  the  top  stone  of  the  bridge  seat  at  the  left  end,  downstream 

«. 

PASSAIC  RIVER  DRAINAGE  BASIN. 

Passaic  River  rises  in  Somerset  and  Morris  counties,  N.  J.  Above 
J  confluence  with  Pompton  River,  its  main  tributary,  it  meandera 
Tough  a  flat  country  of  Triassic  red  sandstone,  to  which  in  large 
easure  must  be  attributed  the  turbidity  of  its  waters.  In  conti*ast 
ith  the  sluggish,  muddy  character  of  the  Passaic,  the  Pompton  is  a 
pid  stream  and  its  waters  are  clear.  It  drains  parts  of  Sussex,  Pas- 
ic,  and  Morris  counties,  and  traverses  for  a  large  part  of  its  course 
country  of  hard,  crystalline  rocks  and  heavy  forests,  the  geneml 
^el  of  which  is  several  hundred  feet  above  that  of  the  Passaic.  At 
eir  confluence  the  Pompton  enters  with  a  current  which  carrias  it 
ill  toward  the  right  bank  of  the  Passaic,  and  at  times  of  flood 
uses  much  backwater  in  the  latter. 

The  flow  of  Passaic  River  is  of  special  interest  from  the  fact  that 
ireral  large  cities  in  its  drainage  basin  take  their  public  water  supply 
)m  it,  and  because  of  the  valuable  water-power  privileges  along  its 
urse,  particularly  at  the  city  of  Paterson.  Several  cities,  including 
terson  and  Passaic,  throw  their  sewage  into  this  stream,  and  in  the 
iver  part  of  its  course  it  becomes  so  polluted  as  to  be  offensive  to 
operty  holders  along  its  banks  and  to  seriously  interfere  with  the 
mfort  and  health  of  the  inhabitants  of  several  towns. 
The  highest  recorded  flood  which  has  occurred  on  this  drainage 
sin  was  that  of  October,  1903.  The  estimated  discharge  at  Dundee 
m  was  35,800  second-feet.  This  flood  is  fully  described  in  Water- 
ipply  Paper  No.  92.  The  flood  began  at  6.30  p.  m.  October  8, 1903, 
id  lasted  until  midnight  October  18, 1903,  the  maximum  height  being 
nched  at  9  p.  m.  October  10,  1903.  There  was  a  total  rainfall  of 
1.74  inches  in  thirty -six  hours. 


charge  at  the  Croto*'  '  ^  ^  jrJ»  «''^      .,  /y//tintaliiBd  gaging  statioiw  io 

sive.    Th-    ^  ^  *\/,.^'<'''''0^^^^^*  *^^'®^'  *^  Millington,  N.  J.: 

firalloos  ,.;V.v'''^'rf'"".' '7  r    Pomnton    Rivpr   iit    PoiiiDtOQ 

Crotf 

'^]fSr>''^^'"'  .  K/VER  AT   MILLINGTON,  N.  J. 


SuppI^  ^   ' ;;;;.^  ///  ^'^^  Ch^^^^^^^^^        Mahwah,  N.  J.;  Wanaque  River 

(' 'wi  ^'T.  Hiit*^*Ky  .iLwtfV  Biver  near  Boonton,  N.  J. 
surf  ^,,>,..  •^•.,...  .V'^- 


,  .vwta/i'i^hed  November  26,  1903,  by  F.  H.  Tilling- 

rA/-'  ••'^*^'^'''  Lf  at  fiJ^'  lower  highway  bridge  at  Millington,  X.  J- 

-r-    ^^  'if^Mxerf  <*''*''*  S^®  Js  fastened  to  the  wooden  hand  rail  01 

fl%^^'^      01  sido^^  the  bridge.     The  pulley  wheel  is  lot^atedat  s 

the  d^^^f ,( froui  the  right  abutment.     The  length  of  the  chain  fror 

p^i/if  ^"^  fiiis  weight,  to  the  marker  is  l-lr.lT  feet.     Bench  mark  No. 

tilt'  <5uw  ^    ^IjI^j  draft  on  the  corner  of  the  right  abutment  at  th 

jV»^Vy„  wide.     Its  elevation   is  11.82  feet  above  gage  datum 

do^^^  igfk  ^^-  ^  ^^  ^^®  ^P  ^'  *  "^"  -^  '^®^  from  the  ground  in  an  eln 

^iHO  {^^  ^^^  ^'  ^^^  bridge.     Its  elevation  i.s  13.57  feet  above  gap 

^^^     Bench  mark  No.  3  is  the  top  of  the  circular  iron  bridge  chore 

teDsion  bar  directh^  under  the  pulW.     Its  elevation  is  8.1*7  fee 

^hove  g^f^  datum.     Bench  mark  No.  4  is  the  top  of  the  wooden  rai 

f  the  bridge  at  the  pulley.     Its  elevation  is  13.44  feet  above  gap 

datuio*    Discharge  measurements  are  made  from  the  downstream  sid< 

f  ^e  old  wooden  truss  bridge,  to  which  the  gage  is  attached.    Thi 

bridge  has  a  span  of  t>iK7  feet.     The  initial  point  for  soundings  is  tin 

vertical  face  of  the  right  abutment  on  the  downstream  side.     The  clmn 

nei  is  straight  for  600  feet  al>ove  and  200  ft^^t  l)elow  the  station.    Th( 

current  has  a  modenite  velocity.     Both  bunks  are  high,  without  trees 

and  are  not  subject  to  overflow.     The  bed  of  the  stream  is  coniposec 

of  gravel,  with  a  few  scattered  bowlders,  and  is  |)ermanent.     The  sec 

tion  is  shallow.     There  is  l)ut  one  channel  at  all  stages.     The  gage  ii 

read  twice  each  day  b}*^  Mary  I.  Bra\'. 

The  observations  at  this  station  during  1904  have  Iwen  made  undei 
the  dii*ection  of  N.  C  (irov(»r,  district  liydrographer. 

DMinrgr  mt'<tnnrtinentH  of  Pasmir  H'nrr  at  .\fiif hit/ton j  X.  ./.,  in  1904- 


Date. 


Hydrogmplier.  ,    Width.    \  ;)j!\Ton! 


Mean  Gage     '     l^i^ 

voloeity.   I    height,      thai):*' 


'                                                I  Fr,t.  S^i.fnl.    \  n.i>erttec.\  Fat.      '  .Srr./'rf- 
April  9 '   K.  II.  Tillinghiist....;  nr>  ;  tK)      j        1.4S'  2.12        l"^- 

May  13 i  F.  II.  Jirundage '  57  :;?.  2  |        1.02  |  \/M\        '^"^'-^ 

June4 'j.C.IIoyt \  (W  (>;{.              1.19'  1.6r>  '       ^''^• 

AugiiHtl <lo '  55;  27.      I          .77  I  1.20         -^• 

NoveinlH»r  9...'  II.  I).  CoiiiHtcH-k 1  ♦i2  44.      I          .  S8  '  1.42         '^- 


, GROVRR 
OYT. 
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an  daily  gage  height^  in  feet ^  of  Pcuimic  River  at  MiUingUm^  N.  J.\  for  1904- 


th. 


Jiiii.  I   Feb.  I  Mar.      Apr.  I  May.    June.    July.     Aug.  I  Sept.     Oct.      Nov.     Dec. 


2.15 
2. 15 
2. 12 
2.10 
2.08 
2.05 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.15 
2.15 
2.15 
2.15 
2.15 
2.15 
2.12 
2.10 
2.16 
4.78 
5.90 
6.00 
3.88 
2.80 
2.68 
2.65 
2.65 
2.60 


2.60 
2. 55 
2.50 
2.50 
2.45 
2.42 
2.45 
2.98 
2.90 
2.65 
2.60 
2.55 
2.50 
2.45 
2.42 
2.40 
2.35 
2.35 
2.35 
2.35 
2.35 
5.92 
6.T2 
6.45 
5. 12 
3.50 
2.75 
2.82 
3.35 


3.00 
2.92 
3.00 
3.45 
3.18 
2.98 
3.90 
7.18 
6.05 
3.95 
2.62 
2.28 
2.18 
2.08 
1.98 
1.95 
1.90 
1.90 
2.25 
3.00 
2.82 
2.75 
8.05 
2.98 
2.85 
2.75 
2. 78 
2.51 
2.35 
2.20 
2.38 


I 


3.45 
4.00 
3.50 
2.90 
2.52 
2.28 
2.20 
2. 12 
2.15 
2.35 
2.25 
2.08 
2.00 
1.90 
1.78 
1.70 
1.60 
1.60 
1.60 
1.65 
1.65 
1.50 
1.50 
1.40 
1.42 
1.42 
1.75 
2.45 
2.55 
2.45 


2.30 
2.45 
2.20 
2.02 
1.88 
1.72 
1.68 
1.65 
1.55 
1.50 
1.62 
1.45 
1.35 
1.40 
1.62 
1.48 
1.45 
1.42 
1.45 
1.55 
1.38 
1.38 
1.30 
1.30 
1.30 
1.30 
1.15 
1.18 
1.20 
1.22 
1.90 


1.96 
1.82 
1.78 
1.60 
1.60 
1.62 
1.66 
1.68 
1.65 
1.62 
1.52 
1.38 
1.32 
1.25 
1.28 
1.22 
1.20 
1.20 
1.20 
1.18 
1.16 
1.15 
1.10 
1.10 
1.06 
1.05 
1.10 
1.10 
1.12 
1.20 


1.25 
1.15 
1.10 
1.10 
1.03 
1.10 
1.20 
1.65 
1.72 
1.38 
1.35 
1.28 
1.38 
1.22 
1.15 
1.12 
1.08 
1.20 
1.25 
1.15 
1.15 
1.08 
1.08 
1.08 
1.12 
1.10 
1.10 
1.10 
1.52 
1.46 
1.26 


1.28 
1.58 
1.85 
1.68 
1.60 
2.06 
2.00 
1.96 
1.98 
1.90 
2.52 
2.68 
2.40 
2.12 
1.88 
1.65 
1.62 
1.40 
1.36 
2.32 
2.76 
2.60 
2.40 
2.26 
1.95 
1.66 
1.48 
1.40 
1.32 
1.30 
1.25 


1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.25 
1.20 
1.86 
1.32 
1.80 
1.72 
1.90 
1.85 
1.68 
1.56 
1.42 
1.40 
1.40 
1.40 
2.85 
4.06 
3.40 
3.10 
2.72 
2.40 
2.18 
1.92 
1.80 
1.72 
1.68 


1.60 
1.60 
1.48 
1.62 
1.48 
1.42 
1.40 
1.40 
1.40 
1.40 
1.62 
1.62 
1.70 
2.42 
2.46 
2.22 
2.10 
1.92 
1.78 
1.70 
1.68 
1.60 
1.62 
1.50 
1.60 
1.45 
1.40 
1.65 
1.60 
1.88 


1.42 
1.85 
1.32 
1.26 
1.88 
1.88 
1.68 
1.62 
1.40 
1.88 
1.40 
1.48 
1.50 
1.50 
1.50 
1.62 
1.65 
1.66 
1.66 
1.66 
1.66 
1.65 
1.68 
1.70 
1.78 
1.90 
1.96 
2.18 
2.28 
2.25 
2.25 


-River  frozen  from  January  1  to  March 

reading.  7.60. 

I  the  frozen  period  the  gage  heights  are  to 


8.    February  22,  highest  reading,  7.00;  March  8, 
the  Murface  of  the  ice. 
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STBEAK   M£A8UB£M£^TS   IN   1904,  PABT   II. 


[N4im 


The  United  States  Geological  Survey  maintained  gaging  stations  Id 
this  basin  in  1904  as  follows:  Passaic  River  at  Millington,  N.  J.; 
Passaic  River  near  Chatham,  N.  J.;  Pompton  River  at  Pomptoa 
Plains,  N.  J.;  Ramapo  River  near  Mahwah,  N.  J.;  Wanaque  Rivei 
near  Wanaque,  N.  J. ;  Rockaway  River  near  Boonton,  N.  J. 

PASSAIC   RIVER  AT   MILLINGTON,  N.  J. 

This  station  was  established  November  26,  1903,  by  F.  H.  Tilling 
hast.  It  is  located  at  the  lower  highwa}^  bridge  at  Millington,  N.  J 
The  standard  boxed  chain  gage  is  fastened  to  the  wooden  hand  rail  o] 
the  downstream  side  of  the  bridge.  The  pulley  wheel  is  located  at  j 
point  24  feet  from  the  right  abutment.  The  length  of  the  chain  fron 
the  end  of  the  weight  to  the  marker  is  14.17  feet.  Bench  mark  No. '. 
is  a  square  chisel  draft  on  the  corner  of  the  right  abutment  at  tb 
downstream  side.  Its  elevation  is  11.82  feet  above  gage  datum 
Bench  mark  No.  2  is  the  top  of  a  nail  2  feet  from  the  ground  in  an  eln 
tree  150  feet  east  of  the  bridge.  Its  elevation  is  13.57  feet  above  gagi 
datum.  Bench  mark  No.  3  is  the  top  of  the  circular  iron  bridge  chon 
or  tension  bar  directly  under  the  pulley.  Its  elevation  is  8.97  fee 
above  gage  datum.  Bench  mark  No.  4  is  the  top  of  the  wooden  rai 
of  the  bridge  at  the  pulley.  Its  elevation  is  13.44  feet  above  gag' 
datum.  Discharge  measurements  are  made  from  the  downstream  sid 
of  the  old  wooden  truss  bridge,  to  which  the  gage  is  attached.  Th 
bridge  has  a  span  of  69.7  feet.  The  initial  point  for  soundings  i8  tb 
vertical  face  of  the  right  abutment  on  the  downstream  side.  The  chan 
nel  is  straight  for  600  feet  above  and  200  feet  below  the  station.  Thi 
current  has  a  moderate  velocity.  Both  banks  are  high,  without  trees 
and  are  not  subject  to  overflow.  The  bed  of  the  stream  is  composec 
of  gravel,  with  a  few  scattered  bowlders,  and  is  permanent.  The  sec 
tion  is  shallow.  There  is  but  one  channel  at  all  stages.  The  gage  t 
read  twice  each  day  by  Marj^  I.  Bray. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  meafturements  of  Passaic  River  at  MiUingtony  N.  /.,  in  1904. 


Date. 


April  9 

May  13 

June4 

August  1 

November  9  . 


Hydrographer. 


Width. 


Fet't. 


F.  H.  Tillinghast. . . . 

F.  II.  Brundage \ 

J.  C.  Iloyt 

do 

II.  I).  Conistock... 


(i5 
57 
as 
55 
62 


Area  of 
stHition. 

Mean 
velocity. 

S<i./ed. 

Ft.  pertiec. 

90 

1.48 

87.  2 

1.02 

63. 

1.19 

27. 

.  77 

44. 

.88 

Gage 
height. 


Fed. 
2.12 
1.36 
1.65 
1.20  j 
1.42 


DIs- 
cbarjre- 


Sft.-ffef- 


133. 
37.8 
75. 
21. 
38. 
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Mean  daUy  gage  height,  infeeif  of  Pas8aic  River  at  Millingiofif  N.  J.,  for  1904. 


Month. 


1. 

2. 

8. 

4. 

5. 

«. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

a. 

22. 
2S. 
24. 

25. 
26. 
27. 
28. 
2». 

ao. 


Jan. 


2.22 
2.15 
2.15 
2.12 
2.10 
2.08 
2.05 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.15 
2.16 
2.16 
2.15 
2.15 
2.16 
2.12 
2.10 
2.15 
4.78 
6.90 
6.00 
8.88 
2.80 
2.68 
2.65 
2.65 
2.60 


Feb.     Mar. 


2.60 
2.55 
2.50 
2.50 
2.45 
2.42 
2.45 
2.96 
2.90 
2.65 
2.00 
2.55 
2.50 
2.45 
2.42 
2.40 
2.36 
2.36 
2.36 
2.36 
2.36 
5.92 
6.72 
6.45 
5.12 
3.50 
2.76 
2.82 
3.86 


3.00 
2.92 
3.00 
3.46 
3.18 
2.96 
3.90 
7.18 
6.06 
3.95 
2.62 
2.28 
2.18 
2.08 
1.98 
1.96 
1.90 
1.90 
2.25 
3.00 
2.82 
2.75 
3.06 
2.98 
2.85 
2.75 
2.78 
2.61 
2.35 
2.20 
2.38 


Apr. 

3.45 

4.00 

3.60 

2.90 

2.52 

2.28 

2.20 

2.12 

2.15 

2.35 

2.26 

2.08 

2.00 

1.90 

1.78  I 

1.70 

1.60 

1.60 

1.60 

1.56 

1.56 

1.50 

1.50 

1.40 

1.42 

1.42 

1.76 

2.46 

2.56 

2.45 


May. 

2.30 
2.45 
2.20 
2.02 
1.88 
1.72 
1.68 
1.65 
1.66 
1.50 
1.52 
1.45 
1.35 
1.40 
1.62 
1.48 
1.45 
1.42 
1.46 
1.55 
1.38 
1.38 
1.30 
1.30 
1.30 
1.30 
1.15 
1.18 
1.20 
1.22 
1.90 


June. 


1.95 
1.82 
1.78 
1.60 
1.60 
1.62 
1.66 
1.68 
1.65 
1.62 
1.52 
1.38 
1.32 
1.26 
1.28 
1.22 
1.20 
1.20 
1.20 
1.18 
1.15 
1.15 
1.10 
1.10 
1.06 
1.05 
1.10 
1.10 
1.12 
1.20 


July. 


1.25 
1.15 
1.10 
1.10 
1.03 
1.10 
1.20 
1.65 
1.72 
1.38 
1.35 
1.28 
1.38 
1.22 
1.15 
1.12 
1.08 
1.20 
1.25 
1.15 
1.15 
1.08 
1.08 
1.08 
1.12 
1.10 
1.10 
1.10 
1.52 
1.45 
1.26 


Aug. 

Sept. 

1.28 

1.25 

1.58 

1.20 

1.85 

1.20 

1.58 

1.20 

1.60 

1.20 

2.06 

1.12 

2.00 

1.10 

1.95 

1.18 

1.98 

1.12 

1.90 

1.12 

2.62 

1.10 

2.58 

1.10 

2.40 

1.10 

2.12 

1.60 

1.88 

4.92 

1.65 

4.80 

1.52 

4.30 

1.40 

3.75 

1.35 

3.25 

2.32 

2.80 

2.75 

2.40 

2.60 

2.08 

2.40 

1.80 

2.26 

1.62 

1.95 

1.58 

1.65 

1.50 

1.48 

1.45 

1.40 

1.42 

1.82 

1.35 

1.30 

1.40 

1.25 

Oct. 

1.30 
1.30 
1.30 
1.30 
1.80 
1.30 
1.25 
1.20 
1.35 
1.32 
1.80 
1.72 
1.90 
1.85 
1.68 
1.55 
1.42 
1.40 
1.40 
1.40 
2.35 
4.05 
3.40 
3.10 
2. 72 
2.40 
2.18 
1.92 
1.80 
1.72 
1.68 


Nov. 


1.60 
1.50 
1.48 
1.52 
1.48 
1.42 
1.40 
1.40 
1.40 
1.40 
1.62 
1.62 
1.70 
2.42 
2.46 
2.22 
2.10 
1.92 
1.78 
1.70 
1.68 
1.60 
1.52 
1.50 
1.60 
1.45 
1.40 
1.65 
1.60 
1.38 


Dec. 


1.42 
1.85 
1.32 
1.25 
1.88 
1.88 
1.58 
1.52 
1.40 
1.88 
1.40 
1.48 
1.60 
1.50 
1.50 
1.52 
1.55 
1.65 
1.65 
1.65 
1.65 
1.65 
1.68 
1.70 
1.78 
1.90 
1.95 
2.18 
2.28 
2.25 
2.25 


NoTL—River  frozen  from  January  1  to  March  8.    February  22,  highest  reading,  7.00;  March  8, 
highett  reading.  7.50. 
Daring  the  f rosea  period  the  gage  heights  are  to  the  surface  of  the  ice. 
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8TBEAM   MEASUREMENTS   IK   1904,  PABT   II. 
PASSAIC   RIVER  NEAR  CHATHAM,  N.  J. 


[KO.  125. 


This  station  was  established  February  10, 1903,  by  the  United  States 
Weather  Bureau,  by  which  it  is  maintained.  It  is  located  at  the 
second  bridge,  about  IJ  miles  upstream  from  Chatham,  N.  J.  The 
original  gage  consists  of  a  2  by  12  inch  board  spiked  to  the  upstream 
wing  wall  of  the  right  abutment.  On  December  12,  1903,  a  standard 
chain  gage  was  installed  on  the  downstream  side  of  the  bridge;  the 
length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is  15.59 
feet.  Bench  mark  No.  1  for  the  new  gage  is  the  corner  of  the  top 
of  the  right  abutment  on  the  upstream  side.  Its  elevation  is  10.31 
feet  above  the  datum  of  the  chain  gage.  Bench  mark  No.  2  is  the 
upper  surface  of  the  upper  chord  directly  over  the  gage  pulley.  Its 
elevation  is  17.91  feet  above  gage  datum.  Bench  mark  No.  3  is 
the  upper  surface  of  the  lower  chord  directly  under  the  pulley.  Its 
elevation  is  9.19  feet  above  gage  datum.  Bench  mark  No.  4  is  the 
top  of  the  first  bolt  on  the  coping  of  the  downstream  wing  wall,  right 
hand  abutment.  Its  elevation  is  10.64  feet  above  gage  datum.  Dis- 
charge measurements  are  made  from  the  single-span  steel  highway 
bridge,  to  which  the  gage  is  attached.  The  downstream  side  is  marked 
every  5  feet.  The  initial  point  for  soundings  is  the  base  of  the  right 
abutment.  The  channel  is  straight  for  400  feet  above  and  below  the 
station  and  the  current  swift.  At  low  water  the  current  makes  a  small 
angle  with  the  normal  to  the  cross  section,  caused  by  a  small  island 
just  below  the  bridge.  Two  hundred  feet  above  the  bridge  is  an  old 
timber  dam  partly  washed  away.  Both  banks  are  high  and  wooded, 
and  are  not  liable  to  overflow.  The  bed  of  the  stream  is  composed  of 
gravel,  with  occasional  bowlders.  The  gage  reader  for  the  Weather 
Bureau  is  M.  A.  Butler. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 


Discharge  measurements  on  Passaic  River  near  ChatJiam,  N,  /.,  in  1904. 


Date. 


April  9 

May  14 

June  4 


Hydrograpbe;. 


August  1 do 

November  9  . . .   H.  D.  Comstock 


width. 


F.  H.  Tillinghast  ..J 

F.  H.  Brundage i 

J.  C.  Hoyt I 


Feet. 


Area  of 
section. 


66  I 

70  ] 
70  I 


Sq.feet. 

146  1 
80 

106 
76 
92 


Mean 
velocity. 

he^t. 

Ft.  per  tec. 

F^cet. 

1.61 

3.25 

.65 

2.52 

.96 

2.80 

.43 

2.40 

.63 

2.61 

Di!*- 
charge. 

Sec./eeL 

23£ 

5i 

lOi 

3i 

bt 
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Mean  daily  gage  height^  in  feet,  of  Passaic  River  near  Chatham,  N.  J.,  for  1904* 


Day. 


1... 
2... 
8... 
4... 
5... 
6... 
7... 
8... 
9... 
10... 
11... 
12... 

la.. 
u.. 

15.. 
16.. 
17.. 
IS.. 
19.. 
».. 

a., 
a.. 


24.. 
25.. 
2S.. 
27.. 

a.. 

29.. 

ao.. 
Jl.. 


Jan. 


2.70 
2.70 
2.70 
2.70 
2.70 
2,70 
2.70 
2.70 
2.70 
2.70 
2.70 
3.10 
3.50 
3.40 
3.20 
3.00 
3.00 
3.00 
3.00 
3.20 
4.00 
«4.50 
7.60 
7.20 
6.70 
6.10 
5.00 
4..')0 
4.00 
3.90 


Feb. 

Mar. 

3.80 

5.60 

3.60 

6.20 

3.40 

4.70 

(«) 

6.00 

(«) 

5.90 

3.40 

5.20 

8.70 

4.60 

5.50 

6.80 

5.10 

6.00 

(») 

5.60 

(») 

fcS.OO 

(«) 

4.00 

(«) 

3.50 

(«) 

3.40 

(«) 

3.30 

(«) 

8.20 

(«) 

8.00 

(«) 

3.00 

(«) 

3.50 

(«) 

3.70 

(«) 

3.40 

6.70 

3.70 

7.60 

3.90 

c7.90 

3.90 

7.60 

3.70 

7.50 

3.60 

6.50 

3.60 

5.60 

3  50 

5.70 

3.40 

3.30 

\"  '  ' 

3.20 

Apr. 


3.90 
4.70 
4.60 
4.10 
3.70 
3.40 
8.80 
3.30 
8.30 
3.50 
3.30 
3.30 
3.20 
8.00 
2.90 
2.90 
2.80 
2.80 
2.70 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.60 
2.80 
4.00 
3.90 
3.50 


May 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.40 

3.00 

2.10 

2.40 

2.40 

2.50 

2.70 

3.50 

3.00 

2.10 

2.50 

2.40 

2.50 

2.70 

3.40 

2.90 

2.10 

3.20 

2.40 

2.40 

2.60 

8.20 

2.80 

2.10 

3.40 

2.30 

2.40 

2.60 

3.10 

2.70 

2.10 

8.10 

2.30 

2.40 

2.50 

2.90 

2.70 

2.10 

4.40 

2.30 

2.40 

2.50 

8.80 

2.80 

2.20 

4.20 

2.30 

2.30 

2.60 

2.80 

2.70 

2.70 

3.70 

2.22 

2.80 

2.50 

2.70 

2.80 

3.10 

3.80 

2.22 

2.80 

2.60 

2.70 

2.70 

3.00 

8.00 

2.22 

2.30 

2.60 

2.70 

2.60 

2.80 

4.60 

2.20 

2.30 

2.70 

2-60 

2.60 

2.60 

4.20 

2.20 

2.70 

2.90 

2.60 

2.50 

2.40 

3.90 

2.10 

8.50 

3.20 

2.50 

2.40 

2.50 

8.50 

2.10 

3.80 

3.80 

2.60 

2.40 

2.40 

3.20 

6.00 

2.90 

8.70 

2.80 

2.30 

2.30 

3.00 

5.50 

2.80 

8.50 

2.70 

2.30 

2.30 

2.80 

5.20 

2.80 

3.10 

2.60 

2.30 

2.40 

2.50 

5.00 

2.70 

3.00 

2.60 

2.30 

2.50 

2.80 

4.30 

2.70 

2.90 

2.70 

2.20 

2.40 

2.70 

4.20 

2.60 

2.90 

2.80 

2.20 

2.30 

4.00 

3.60 

2.60 

2.80 

2.70 

2.20 

2.30 

3.90 

3.40 

4.60 

2.80 

2.60 

2.20 

2.30 

8.70 

3.00 

4.60 

2.70 

2.40 

2.20 

2.30 

8.50 

2.90 

4.30 

2.70 

2.40 

2.10 

2.30 

3.20 

2.80 

3.90 

2.70 

2.40 

2.10 

2.30 

3.00 

2.70 

3.60 

2.70 

2.30 

2.10 

2.80 

2.70 

2.70 

3.20 

2.60 

2.30 

2.10 

2.20 

2.60 

2.60 

8.00 

2.50 

2.30 

2.10 

2.60 

2.50 

2.50 

2.90 

2.50 

2.30 

2.10 

2.70 

2.50 

2.50 

2,80 

2.50 

•2.60 

2.60 

2.40 

2.70 

Dec. 


2.40 

2.40 

2.40 

2.40 

2.30 

2.30 

2.30 

2.30 

(") 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(«) 

(°) 

(") 

2.  .50 

2.70 

(«) 

(«) 

(«) 

3.50 

4.00 

3.60 

3.80 


<>  River  frozen  Jannary  1  to  March  10,  lnclusi?e;  also  December  9-22  and  December  25-27,  inclusive. 
6i«e  heights  to  surface  of  ice. 
*  River  clear, 
e  Ice  jam. 
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POMPTON   RIVER  AT  POMFTON   PLAINS,  N.  J. 

This  station  measures  the  combined  flow  of  Pequannock,  Wanaque, 
Ramapo,  and  Pompton  rivers.     It  was  established  March  7,  1903,  by 
the  United  States  Weather  Bureau,  by  which  it  is  maintained.    It  is 
located  at  a  254-foot  timber  dam  situated  about  half  a  mile  east  of 
Pompton  Plains  railroad  station.     The  dam  constitutes  a  portion  of 
the  headworks  of  the  Morris  canal  feeder  at  Pompton  Plains.     A  cast- 
iron  gage  is  bolted  vertically  to  the  framework  of  the  lock  gates  at 
the  entrance  to  the  canal.     The  gage  reader  for  the  Weather  Bureau 
is  E.  M.  Le  Fevre,  who  reads  the  gage  every  morning.     The  main 
poilion  and  crest  of  the  dam  is  timber  6  inches  in  width.    The 
downstream  face  is  vertical,  and  2.7  feet  below  the  crest  is  an  apron. 
The   upstream  side  of  the  dam   is  paved.      Starting  at  a  point  6 
inches  below  the  crest  of  the  dam,  the  paving  is  placed  downward 
and   upstream  at  a  slope  of  6  inches  in  3  feet.     The  rating  table 
for  this  dam  was  constructed  as  follows:  The  Francis  formula  was 
used,  modified  by  comparison  with  results  of  experiments  made  at 
Cornell  University.     The  coefficients  used  were  those  derived  from 
United  States  Geological  Survey  experiments,  Cornell  series  40,  for  a 
6-inch  broad-crested  weir.     This  gives  a  varying  coefficient  for  low 
heads  up  to  a  depth  of  0.8  foot,  at  which  height  the  nappe  breaks 
clear  from  the  horizontal  face  and  the  weir  becomes  piuctically  sharp 
crested,  giving  the  Francis  formula,  ^=3.33  M*.     The  crest  of  the 
dam  is  slightly  irregular,  and  in  order  to  apply  the  weir  formula  to 
it  an  accurate  profile  was  taken  and  the  dam  was  divided  into  a  num- 
ber of  approximately  level  sections.     These  sections  comprised  all 
elevations  between  certain  limiting  values,  whether  in  juxtaposition  or 
not.     Each  section  was  computed  sepai-ately  for  all  gage  heights.    By 
combining  these  the  flow  on  the  entire  dam,  which  is  254.5  feet  long, 
was  obtained  for  each  gage  reading.     The  rating  table  shows  the  com- 
bined discharge  of  all  sections  for  the  same  gage  heights.     To  the 
flow  over  the  dam  must  l)e  added  the  flow  through  the  Morris  canal 
feeder,  records  of  which  are  maintained.     All  the  water  in  times  of 
flood  passes  over  the  dam,  except  in  very  extreme  cases,  as  the  flood 
of  October,  1903.     Bench  mark  No.  1  is  a  square  chiseled  on  the  coping 
of  the  left  upstream  parapet  wall  of  the  head-gates  to  the  feeder  canal. 
Its  elevation  is  11.99  feet  above  gage  datum.     Bench  mark  No.  2  is  a 
square  chiseled  on  the  outside  edge  of  the  upstream  parapet  wall  at 
the  entmnce  to  the  feeder.     Its  elevation  is  12.10  feet  above  the  zero 
of  the  cast-iron  gage.    This  station  was  discontinued  December  31, 1904. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 
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daily  gage  height^  in  feet,  of  PompUm  River  at  Pampton  Plains,  N.  /.,  far  1904. 


Day. 


Mar. 


A., 
S.. 
4.. 
7.. 

f.. 


14.. 
!».. 
IS.. 
17.. 

21. 
22. 


7.50 
6.40 
5.IW 
6.20 
4.80 


».. 
».. 
ID.. 
SI. 


4.90 


Apr. 


4.90 
5.50 
5.20 
5.00 


5.10 
4.90 


May. 


4.40 

4.ao 

4.40 

4.ao 

4.20 
4.20 
4.20 
4.20 
4.30 
4.30 
4.30 
4.20 
4.20 
4.40 


June. 

July. 

4.60 

4.80 

4.60 

4.50 

4.00 

4.20 

4.60 

4.10 

4.50 

4.00 

4.50 

4.00 

4.40 

4.00 

4.40 

4.00 

4.80 

4.20 

4.80 

4.00 

4.50 

4.00 

4.40 

4.00 

4.30 

4.00 

4.30 

4.00 

4.30 

4.00 

4.20 

4.00 

4.10 

4.00 

4.10 

3.90 

4.10 

3.80 

4.10 

3.80 

4.00 

3.80 

4.00 

3.70 

4.00 

3.70 

4.00 

3.70 

4.00 

3.70 

3.90 

3.70 

4.00 

3.70 

4.00 

3.70  1 

4.00 

3.70 

4.00 

3.80 

3.70 

Aug. 


Sept.  I    Oct. 


3.70 

3.80 

3.70 

3.80 

3.70 

8.80 

3.70 

3.80 

3.70 

3.80 

3.70 

3.80 

3.70 

3.80 

3.70 

8.80 

3.70 

3.80 

3.70 

3.90 

8.90 

3.90 

3.80 

3.90 

3.70 

3.90 

3.70 

3.90 

3.70 

6.50 

3.70 

6.00 

3.70 

4.70 

3.60 

4.30 

3.60 

4.30 

3.60 

4.30 

4.30 

4.80 

4.30 

4.30 

4.20 

4.30 

4.00 

4.20 

4.00 

4.10 

3.90 

4.10 

3.80 

4.10 

3.80 

4.10 

3.80 

4.10 

3.80 

4.10 

3.80 

4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.30 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
5.70 
6.00 
4.80 
4.70 
4.60 
4.60 
4.60 
4.60 
4.50 
4.40 


Nov. 


Deo. 


4.40 
4.30 
4.20 
4.10 
4.00 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.10 
4.70 
4.60 
4.50 
4.40 
4.40 
4.40 
4.30 
4.30 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 


4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 
4.40 


4.70 
4.60 
4.50 
4.50 


Note. — Gage  broken  from  January  1  to  March  7,  from  March  13-30,  from  April  6-28,  and  from  May 
1-17.    River  irosen  December  25  to  27,  Inclusive. 

RAMAPO   RIVER   NEAR  MAHWAH,  N.  J. 

This  station  was  established  February  10, 1903,  by  the  United  States 
Weather  Bureau,  by  which  it  is  maintained.  It  is  located  at  a  concrete- 
arch  highway  bridge  about  1  mile  west  of  Mahwah,  N.  J.  A  standard 
chain  gage  is  bolted  to  the  hand  rail  on  the  downstream  side  of  the 
bridge.  The  length  of  the  chain  from  the  end  of  the  weight  to  the 
marker  is  20.66  feet.  Bench  mark  No.  1  is  a  square  chiseled  on  the 
coping  of  the  upstream  parapet  wall  at  the  left  bank.  Its  elevation  is 
17.72  feet  above  gage  datum.  Bench  mark  No.  2  is  a  square  chiseled 
on  the  edge  of  the  coping,  3.5  feet  west  of  the  gage  pulley.  Its  eleva- 
tion is  17.43  feet  above  gage  datum.  The  gage  reader  for  the  Weather 
Bureau  is  M.  F.  Brooks.  Discharge  measurements  are  made  from 
the  upstream  side  of  the  concrete-arch  highway  bridge  to  which  the 
gage  is  attached.  The  bridge  has  a  single  span  of  68  feet  between 
abutments.  The  initial  point  for  soundings  is  the  end  post  of  the  hand 
rail  on  the  left  bank.  The  channel  is  straight  for  300  feet  above  and 
200  feet  below  the  bridge.     The  current  is  swift.     About  200  feet 
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below  the  bridge  there  is  a  rift  with  about  1  foot  fall.  The  right  bank 
is  low,  and  during  high  water  the  lowlands  on  this  side  of  the  river 
are  flooded.  The  left  bank  is  high,  wooded,  and  not  liable  to  over- 
flow. The  bed  of  the  stream  is  composed  of  gravel  and  scattered 
bowlders,  and  there  is  but  one  channel. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  meaguremenis  of  Ramapo  River  near  Mahioahy  N,  /.,  in  1904' 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Difr 
chaige. 

April2 

May  18 

June  3 

F.  H.  Tillingbast... 

F.  H.  Brundage 

J.  C.  Hoyt 

Feel. 
64 
57 
55 
45 
51 

Sq./eet. 
363 
210 
250 
166 
191 

Ft.  per  tee. 

3.61 

.88 

•1.24 

.16 

.48 

Feet. 
6.00 
3.62 
4.02 
2.65 
3.26 

Sec.-/<dL 

l,3(fi 

185 

310 

August  2 

do 

27 

November  11.. 

Murphy  and  Corn- 
stock. 

n 

Mean  daily  gage  height^  infeetj  of  Ramapo  River  near  Mahwahf  N.  /.,  for  1904- 


Day. 


1. 

2. 
3., 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 


Jan.a 


4.10 
4.00 
b4.00 
64.00 
64.00 
63.90 
63.90 
63.90 
63.90 


15. 
16. 


Feb.a 


4.10 
4.00 
4.00 
4.00 


4.00 
4.00 
4.20 
4.60 
4.50 
4.50 
4.20 
4.00 
3.80 
3.80 


17 |63.80 

18 i  63.80 

19 1  63.80 

20 163.80 

21 164.00 

22 '64.20 


23 

24 

25 

26 

27 

•» 

29 

30 

31 


5.00 
5.90 
4.80 
4.60 
4.40 
4.40 
4.40 
4.40 
4.20 


3.70 
3.70 

5.20 
5.60 
5.20 
5.00 
4.50 
4.40 
4.10 
4.30 


Mar. 

Apr. 

4.10 

4.80 

4.00 

5.90 

4.00 

5.30 

5.10 

4.90 

4.70 

4.60 

4.20 

4.50 

4.20 

4.40 

7.10 

4.40 

6.40 

4.30 

5.40 

4.70 

5.10 

4.50 

4.90 

4.40 

4.70 

4.40 

4.50 

4.20 

4.80 

4.20 

4.20 

4.10 

4.10 

4.00 

4.10 

4.00 

4.10 

3.90 

4.70 

3.80 

4.70 

3.80 

4.50 

4.80 

4.60 

4.70 

4.80 

3.70 

4.80 

3.70 

4.70 

3.70 

5.10 

3.70 

4.70 

4.60 

4.50 

6.30 

4.40 

4.90 

4.40 

I 

May. 


4.60 
4.40 
4.20 
4.10 
4.00 
3.90 
3.90 
3.80 
3.80 
3.70 
3.70 
3.70 
3.60 
3.60 
3.60 
4.10 
3.90 
3.80 
3.70 
3.70 
3.60 
3.50 
3.50 
3.40 
3.30 
3.50 
3.  GO 
3.60 
3.40 
3.40 
4.10 


June. 


4.20 
4.40 
4.40 
4.00 
3.90 
3.70 
3.60 
3.60 
4.30 
4.50 
4.10 
3.80 
3.60 
3.50 
3.50 
3.40 
3.30 
3.30 
3.20 
3.20 
3.00 
3.00 
3.00 
2.90 
2.80 
2.80 
2.80 
2.80 
2.80 
2.90 


I 


July. 

Aug. 

Sept 

5.80 

2.70 

2.60 

4.80 

2.70 

2.50 

3.80 

2.90 

2.60 

3.40 

2.80 

2.60 

3.30 

2.80 

2.60 

8.20 

2.80 

2.50 

3.10 

2.80 

2.60 

3.40 

2.80 

2.50 

3.30 

2.80 

2.50 

3.10 

2.70 

2.90 

3.10 

2.80 

2.70 

3.10 

2.90 

2.60 

3.00 

2.80 

2.60 

2.90 

2.80 

2.60 

2.90 

2.80 

5.70 

2.90 

2.80 

5.80 

2.80 

2.70 

4.30 

2.80 

2.70 

3.70 

3.00 

2.70 

3.60 

2.90 

2.70 

3.30 

2.80 

3.50 

3.30 

2.70 

3.60 

3.20 

2.70 

3.30 

3.20 

2.70 

3.00 

3.10 

2.80 

2.90 

3.10 

2.90 

2.80 

3.10 

2.80 

2.70 

3.10 

2.80 

2.70 

3.10 

3.00 

2.70 

3.00 

2.90 

2.90 

3.00 

2.80 

2.80 



Oct. 


8.00 
3.00 
8.00 
2.90 
2.90 
2.80 
2.70 
2.70 
2.80 
2.80 
2.80 
2.80 
3.60 
3.40 
3.20 
3.10 
3.10 
3.00 
2.90 
2.90 
3.00 
6.90 
5.80 
4.70 
4.80 
4.10 
4.00 
3.80 
3.70 
3.70 
3.60 


Nov. 


Dec. 


a  River  frozen  January  1  to  February  29.     6  Gage  heights  e.^timat(Ki.     «^  River  frozen. 


3.60 

8.M 

8.60 

8.« 

8.50 

S.« 

8.40 

8.40 

3.40 

3.40 

3.50 

3.30 

3.50 

S.30 

3.40 

3.30 

3.40 

3.30 

8.40 

S.30 

3.40 

3.20 

3.40 

3.20 

8.40 

3.20 

4.00 

3.20 

8.80 

S.20 

3.80 

3.20 

3.80 

3.20 

8.70 

3.20 

3.70 

(0 

3.70 

(0 

3.70 

(0 

8.95 

(') 

4.00 

(0 

3.90 

3.40 

3.80 

S-fiO 

8.70 

8.60 

3.60 

3,60 

4.10 

3.60 

4.60 

3.60 

4.40 

1 ^ 

«lfce2 

feel. 
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Rating  table  for  Rcanapo  River  near  Mahwahf  N,  J,y  from  January  i,  1903,  to  December 

SI,  1904. 


hd^t 

DfjfchArge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

1 
Discharge. 

FM. 

Setymd-Zeel.  , 

Feet 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

2.50 

11 

3.70 

230 

4.90 

565 

6.10 

1,380 

2.60 

25     , 

3.80 

250 

5.00 

610 

6.20 

1,480 

2.70 

40 

3.90 

270 

5.10 

660 

6.30 

1,580 

2.80 

56 

4.00 

295 

5.20 

715 

6.40 

1,680 

2.90 

73 

4.10 

320 

5.30 

775 

6.50 

1,780 

3.00 

91 

4.20 

345 

'     5.40 

835 

6.60 

1,880 

3.10 

110 

4.30 

370 

5.50 

900 

6.70 

1,980 

3.20 

130 

4.40 

395 

1    5.60 

970 

6.80 

2,080 

3.30 

150 

4.50 

425 

!    5.70 

1,045 

6.90 

2,190 

3.40 

170 

4.60 

455 

5.80 

1,120 

7.00 

2,300 

3.50 

190 

:    4.70 

490 

5.90 

1,200 

7.10 

2,410 

3.60 

210 

4.80 

525 

6.00 

1,290 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
dischaiige  measurements  made  during  1903  and  1904.  It  is  not  well  defined.  Above 
gage  height  6.80  feet  the  rating  curve  is  a  tangent,  the  difference  being  110  per  tenth. 

Ettimated  monthly  di»charge  of  Ramapo  River  near  Mahwah,  N.  /.,  for  190S  and  1904* 
[Drainage  area,  118  square  miles.] 


Month. 


1903. 

February  10-28  . . 

darch 

Ipril 

kfay 

Tune 

July 

Aogost 

September , 

October 

November , 

December  « , 


Discharge  in  second-feet. 


Maximum. 


660 
1,880 
2,190 

190 
1,980 
1,045 

525 

835 
5,380 

715 


Minimum. 


230 

250 

210 

40 

25 

40 

40 

73 

73 

210 


Mean. 


341 
571 
534 
96 
400 
183 
162 
198 
801 
281 
357 


Run-off. 


Second-feet 

per  square 

mile. 


2.89 
4.84 
4.53 

.814 
3.39 
1.55 
1.37 
1.68 
G.79 
2.38 
3.03 


Depth  in 
inches. 


2.04 
5.58 
5.05 

.938 
3.78 
1.79 
1.58 
1.87 
7.83 
2.66 
3.49 


■  Frozen  December  17  to  22  and  30  to  31;  monthly  mean  estimated. 
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EMitnatrd  montfUy  dutcharge  of  Ramapo  Rivtr  near  Mahwah,  N.  /.,  etc. — Continued. 


Month. 


1904. 


January^... 
February".. 

March 

April 

May 

June 

July 

Auj?U8t 

September . . 

October 

November . . 
Deceml^er  ^ . 

Total. 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


2,410 

1,200 

455 

425 

775 

210 

1,120 

2,190 

296 


2,410 


Minimum. 


295 

230 

150 

56 

40 

40 

11 

40 

170 


11 


Mean. 


260 
300 
562 
430 
247 
191 
123 
66 
152 
243 
215 
182 


248 


Second-feet 

per  muare 

mile. 


2.20 
2.54 
4.76 
3.64 
2.09 
1.62 
1.04 
.560 
1.29 
2.06 
1.82 
1.54 


Depth  in 
inobe*. 


2.54 
2.74 
5.49 
4.06 
2.41 
1.81 
1.20 
M 
1.44 
2.37 
2.03 
1.78 


2.10 


28.02 


a  Ice  conditions  durinjir  January  and  February,  mean  flow  for  month  estimated. 
i>  Monthly  mean  estimated. 

WANAQUE   RIVER   AT  WANAQUE,  N.  J. 

This  station  was  established  December  16,  1903,  by  F.  H.  Tilling 
hast.  It  is  located  at  the  highway  bridge  just  above  the  Erie  Rai 
way  bridge  and  below  the  factory  of  the  Wanaque  River  Papc 
Company.  The  standard  chain  gage  is  situat-ed  on  the  upstream  s\i 
of  the  bridge.  The  gage  pulley  is  located  at  a  point  73  feet  from  tl 
right  abutment.  The  length  of  the  chain  from  the  end  of  the  weigl 
to  the  marker  is  17.52  feet.  Bench  mark  No.  1  is  a  circular  chisel  dra 
on  the  upstream  side  of  the  right  abutment.  Its  elevation  is  13. ^ 
feet  above  gage  datum.  Bench  mark  No.  2  is  a  square  chisel  draft  c 
the  upstream  edge  of  the  hist  stone  upstream  of  the  right  abutmei 
wing  wall.  Its  elevation  is  14.21  feet  above  gage  datum.  Bene 
mark  No.  3  is  the  upper  edge  of  lower  chord  on  the  upstream  side  ( 
the  bridge,  1.1  feet  from  the  down  spout.  Its  delation  is  13.58  fe( 
above  gage  datum.  Discharge  measurements  are  made  from  tl 
upstream  side  of  the  single- span  highway  bridge,  which  has  a  lengl 
between  abutments  of  98.5  feet  The  initial  point  for  soundings 
the  face  of  the  right  abutment  on  the  upstream  side.  The  channel 
straight  for  300  feet  above  and  200  feet  below  the  station.  The  cu 
rent  is  sluggish  at  low  water.  The  right  bank  is  high,  rocky,  at 
wooded,  while  the  left  bank  is  low  and  without  trees.     All  wat< 
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passes  under  the  bridge  at  all  stages.  The  bed  of  the  stream  is  com- 
posed of  gravel,  with  occasional  bowlders.  At  ordinary  stages  the 
depth  of  the  water  at  the  gaging  section  is  from  2  to  5  feet.  The 
ga^e  is  read  twice  daily  by  J.  Herbert  Hunter. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  mecuturemenU  of  Wanaque  River  at  Wanaque^  N.  /.,  in  1904- 


Date. 

Hydrographer. 

width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

1904. 

April  5 

May  17 

Junes 

F.H.Tillingbast.... 

F.  H.  Brundage 

J.C.Hoyt 

Feet. 
86 
82 
84 

Sqjeet. 
362 
292 
338 
202 
232 
308 

Ft.  per  tec. 
1.01 
.52 
.80 
.054 
.24 
.61 

Feet. 
2.81 
2.04 
2.60 
.97 
1.35 
2.25 

Sec.'/eet. 
367 
153 
269 

August  5 

do 

11 

November  10  . . 
December  10. . . 

Hoyt  and  Murphy  . . 
F.H.Tillinghaet.... 

84 
85 

56 

187 

Mean  daily  gage  height,  in  feet,  of  Wanaque  River  at 

Wanaque,  N. 

J.,  for  1904. 

Day. 

Jan. 

2.10 
2.09 
2.90 
2.90 
2.95 
2.90 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.09 
2.10 
2.10 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.20 
2.20 
2.20 
a2.15 
2.12 
2.10 
2.10 
2.10 
2.10 
^10 
2.10 
2.10 
2.10 
2,10 
2.10 
2.20 
2.20 
2.20 
2.20 
2.20 
2.30 
3.15 
2.80 
2.72 
2.70 
2.60 
2.60 
2.60 
2.60 

2.40 
2.38 
2.30 
2.28 
2.20 
2.20 
4.30 
6.30 
5.95 
5.25 
4.60 
3.85 
3.15 
2.70 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

2.30 
2.30 
2.45 
2.80 
2.80 
2.70 

1.56 

2 

1.52 

3 

1.52 

k 

' 

1 

1.40 

5 

1.27 

6 

1.42 

" 

2.50 
2.40 
2  40 

I 

1.42 

8 

1.40 

9 

i            i 

1  32 

10 

2.40 
2.40 
2.40 
2.30 
2.22 
2.18 
2.00 
2.00 
2.00 
1.90 
:  on 

1 

61.29 

11 

1.34 

12 

1.39 

13 

1.32 

14 

1.30 

15.... 

1 

1.45 

16 

1 

1.57 

17 

1.58 

18 

!                 1 

»... 

; 

i 

20 

1 

21 ' 

2.40  '    1  on 

1 

22 1 

2.60 
2.80 
2.85 
2.80 
2.70 
2.60 
2.40 
2.40 
2.30 
2.30 

1.90 
1.85 
1.85 



1          1 

23.... 

1 

24 

1 

25 

2.60 
2.50 
2.40 
2.40 
d2.30 
2.28 
2.20 

1 

1                        1 

26 

' 

L._,.. 

27 

1.55    

1.62  I 

1. 65     

1.60    

■*.... 



29 

'                                       1 

».... 

III'                          1 

31 

1                          1 

1 : 1 [ 

a  River  open. 


bRiver  frozen. 


<?  Gage  broken. 


d  Ice  6  \tic\ie.%  VYAttY.. 
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ROGKAWAY    RIVER  NEAR  BOONTON,  N.  J. 

This  station  was  established  March  16,  1903,  by  the  United  States 
Weather  Bureau,  by  which  it  is  maintained.  It  is  located  at  Bemine^s 
bridge,  about  3  miles  downstream  from  Boonton.  The  gage  is  a  ver- 
tical 2  by  12  inch  board  spiked  to  the  face  of  the  right  abutment  at 
its  downstream  end.  It  reads  from  0  to  9  feet,  and  is  graduated  with 
copper  staples.  The  bench  mark  is  a  square  chiseled  on  the  top  of 
the  upstream  end  of  the  right  abutment.  Its  elevation  above  the  gage 
datum  is  9.14  feet.  The  gage  reader  for  the  Weather  Bureau  is  Mrs. 
L.  A.  Van  Derhotf.  Discharge  measurements  are  made  from  the 
downstream  side  of  the  single-span  highway  bridge,  to  which  the  gage 
is  attached.  The  initial  point  for  soundings  is  the  face  of  the  right 
abutment.  The  channel  is  straight  for  300  feet  above  and  below  the 
station  and  the  current  is  sluggish.  Both  banks  are  low,  but  will 
overflow  only  at  very  high  water.  The  right  bank  is  without  trees; 
the  left  bank  is  wooded.  The  bed  of  the  stream  is  composed  of  grarel 
with  a  few  bowlders.  There  is  a  timber  dam  about  1  mile  above  the 
station.     This  station  was  discontinued  February  2,  1904. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  h^^drographer. 


Discharge  measurement  of  Rockavxiy  Hxver 

near  Boonton^  N,  /.,  in  1904- 

1 
Date.            1           Hydrographcr. 

Width. 

Area  of 
section. 

Mean  ve 
loclty. 

height. 

1 
May  16 i  F.  H.  Bnindaj^e 

1 

Feet. 
90 

Sq.  feet, 
142 

Ft.  prr  9ec. 

i.es 

FM. 
I. 2b 

Set.JetL 
238 

Mean  daily  gage  height y  in  feet,  of  Rockawaij  River  near  BoorUon,  N,  J,,  for  1904- 
Day 


,  Jan.    Feb. 


1 j  2.00     2.50 

2 1  2.00  '  2.50 


Dav. 


I  Jan.    Feb. 

I 


9 

' 

10 

' 

11 

, 

12 

1 

13 

1 

14 1 

15 1 ' 

16 1 ' 

Day.       1  Jan. 

Feb. 

17 ' 

18 ' 

19 

20 , 

21 1 

22 1 

23 1  3.70 

^4 1  3.50 

Day. 


Jan. '  Feb. 


4.00:. 

3.90:. 
3.60  |. 
3.50  |. 
2.90 
2.60  1 
2.50 


Note.— River  frozen  during  January  and  February. 


RARITAN  RIVER   DRAINAGE  BASIN. 

Raritan  River,  which  is  the  largest  stream  in  New  Jersey,  excepting 
the  Delaware,  rises  in  the  highlands  at  the  foot  of  Lake  Hopatcong- 
The  total  area  of  the  drainage  basin  is  1,105  square  miles.  The  high- 
lands consist  mostly  of  tnip  rock  and  contain  a  large  proportion  of 
the  wooded  areas  of  the  bas|n.     Only  about  10  per  cent  of  the  total 
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rea  is  forested.  The  area  outside  the  highlands  consists  of  either 
■ap  rock  or  red  sandstone.  Of  the  806  square  miles  of  drainage  area 
bove  the  gaging  station  at  Bound  Brook,  about  150  square  miles  are 
I  the  cultivated  part  of  the  highlands  and  on  the  trap  ridges;  the 
3inainder  is  mostly  on  the  low,  level,  red  sandstone  plain. 
The  valley  of  the  Raritan  is  populous  and  highly  cultivated,  and  a 
Lrge  amount  of  water  power  is  utilized  on  its  various  branches, 
laritan  River  throughout  almost  its  entire  length  is  in  two  parts, 
amely,  the  North  and  South  branches.  The  North  Branch  is  con- 
idered  a  valuable  source  for  a  gravity  water  supply.  The  upper 
ortion  is  at  an  elevation  ranging  from  750  to  1,100  feet.  Both  the 
lorth  and  South  bi*anches  rise  close  to  each  other,  separated  only  by  a 
light  divide.  The  other  important  branch  is  Millstone  River,  which 
liffers  from  the  other  branches,  having  its  rise  in  sand  hills  and  flow- 
ng  northwesterly  through  a  sandy  soil.  It  has  a  large  ground  storage. 
This  stream  is  better  suited  for  power  than  for  water  supply,  being 
very  muddy  at  high  stages.  All  three  branches  are  united  above 
Bound  Brook,  N.  J. 

The  United  States  Geological  Survey  maintained  gaging  stations  in 
this  basin  during  1904  as  follows:  Raritan  River  (South  Branch)  at 
Stanton,  N.  J.;  Raritan  River  at  Finderne,  N.  J.;  Raritan  River  at 
Bound  Brook,  N.  J.;  Raritan  River  (North  Branch)  at  Pluckemin, 
N.  J.;  Millstone  Riveif  at  Millstone,  N.  J. 

RARITA^   RI\^R  (SOUTH    BRANCH)   AT  STANTON,  N.  J. 

This  station  was  estJ^blished  July  2,  1903,  by  E.  P.  Roundey.  It  is 
located  at  the  highway  bridge  about  500  feet  from  the  Lehigh  Valley 
Kailroad  station  at  Stanton,  N.  J.  The  standard  chain  gage  is  located 
on  the  lower  chord  of  the  bridge  on  the  downstream  side.  The  length 
of  the  chain  from  the  end  of  the  weight  to  the  marker  is  14.63  feet. 
Bench  mark  No.  1  is  a  square  chiseled  on  the  coping  of  the  left  abut- 
tnent  H  feet  from  the  downstream  end.  It  is  1^.37  feet  above  gage 
latum.  Bench  mark  No.  2  is  the  top  of  the  upstream  corner  of  the 
right  abutment.  It  is  13.665  feet  above  gage  datum.  Bench  mark 
S^o.  3  is  a  nai\  projecting  one-quarter  inch  from  downstream  side  of  a 
arge  sycamore  tree  210  below  bridge  and  6  feet  above  the  ground, 
elevation  11.024  feet  above  gage  datum.  Discharge  measurements 
re  made  from  the  downstream  side  of  the  single-span  highway  bridge. 
?he  initial  point  for  soundings  is  the  face  of  the  right  abutment.  The 
hannel  is  straight  for  800  feet  above  and  400  feet  below  the  station, 
le  current  is  swift.  Both  banks  are  low  and  liable  to  overflow.  The 
►ed  of  the  stream  is  composed  of  gravel,  and  there  is  but  one  channel 
mder  the  bridge.  The  gage  is  read  twice  each  day  by  William 
Vilson,  the  station  agent. 
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The  observations  at  this  station  during  1904  have  been  made  und 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measurements  of  Raritan  River  {South  Branch)  at  Stanton,  N.  J,,  in  1904 


Date. 

Hydrographer. 

Width. 

Area  of         Mean 
section,      velocity. 

1 
Gaire          Dili- 
height,      char? 

June  7 

J.  C.  Hoyt 

Feet. 
99 
95 
92 

Sg./eet. 
178 
154 
148 

Ft.  per  tee. 

1.14 

.98 

1.04 

FeeL        Sec./e 
2.  92  i 

August  24 

do 

2.77 
2.70 

] 

November  8  . . . 

H.  D.  Comstock 

' 

Mean  daily  gage  height,  in  feet,  of  Raritan  River  (South  Branch)  at  Stanton,  N.  /.,. 

1904^ 


Day. 

Jan. 

Feb. 

3.90 
3.91 
3.91 
3.80 
3.74 
3.84 
4.50 
4.32 
3.98 
3.84 
3.78 
3.75 
3.71 
3.68 
3.58 
3.54 
3.50 
3.20 
3.28 

Mar. 

Apr. 

May. 

2.88 
2.86 
2.81 
2.78 
2.71 
2.71 
2.71 
2.70 
2.70 
2.70 
2.64 
2.64 
2.61 
2.61 
2.88 
2.80 
2.65 
2.68 
2.84 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D. 

1 

4.24 
4.18 
4.09 
4.12 
4.16 
4.12 
4.18 
3.98 
4.10 
4.a5 
4.08 
4.10 
4.10 
4.22 
4.25 
4.10 
4.08 
3.98 
3.80 

4.98 
4.58 
5.85 
5.40 
4.65 
4.14 
7.70 
5.72 
3.70 
3.42 
3.29 
3.14 
3.14 
3.04 
2.92 
3.09 
3.16 
3.92 
4.48 

4.68 
4.46 
3.58 
3.36 
3.28 
3.21 
3.20 
3.18 
3.45 
3.44 
3.24 
3.15 
3.11 
3.11 
3.08 
2.92 
2.91 
2.90 
2.82 

2.72 
2.71 
2.72 
2.69 
2.72 
2.78 
2.86 
2.T2 
2.86 
2.Ti 
2.49 
2.49 
2.58 
2.54 
2.38 
2.26 
2.13 
2.22 
2.25 

2.25 
2.23 
2.19 
2.20 
2.21 
2.19 
2.62 
3.08 
2.98 
3.18 
2.98 
2.66 
2.95 
2.68 
2.48 
2.44 
2.31 
2.45 
2.36 

2.62 
2.44 
2.28 
2.89 
2.61 
2.75 
2.62 
^5.65 

^« 

2i91 
2/79 
^86 
^79 
■•2.69 
2.69 
2.62 
2.61 
2.36 
2.81 

2.24 
2.24 
2.24 
2.26 
2.21 
2,21 
2.29 
2.29 
2.30 
2.29 
2.26 
2.30 
2.30 
8.07 
7.78 
6.70 
3.84 
3.35 
2.96 

2.68 
'2.66 
2.68 
2.64 
2.56 
2.55 
2.51 
2.56 
2.54 
2.49 
2.61 
8.27 
3.04 
2.85 
2.79 
2.77 
2.69 
2.59 
2.47 

2.81 
2.84 
2.80 
2.79 
2.80 

2 

3 

4 

6           

6  

2.84 

7 

2.84 

8 

2.82 

9 

2.80 

10 

2.74 

11 

2.80 

12 

2.85 

13            

2.84 

14 

2.82 

15 

2.80  1 

16 

2.84 

17 

2.84  1    : 

18      

2.85 

19 

2.«,l    : 

20 

3.80 

3.22 

4.45 

2.89 

2. 70 

2.24 

2.26 

3.45 

2.91 

2.61 

2.97      : 

21 

3.88 

3.12 

3.56 

2.84 

2.64 

2.29 

2.19 

3.19 

2.81 

6.34 

3.10    ; 

22 

4.10 

9.55 

3.38 

2.80 

2.58 

2.29 

2.15 

2.86 

2.79 

5.44 

3.09      ! 

23 

S.92 

7.35 

3.62 

2.79 

2.55 

2. 25 

2.  •2.'S 

2.99 

2.72 

4.02 

8.06  j    i 

24 

4.95 

6.15 

3.88 

2.78 

2.54 

2.33 

2.24 

2.76 

2.68 

8.82 

3.02  '    i 

25 

4.46 

5.96 

3.28 

2.77 

2.62 

2.25 

2. 56 

2.71 

2.64 

3.71 

3.02 

26 

4.10 

5.45 

3.32 

2.78 

2.59 

2.20 

2.56 

2.72 

2.62 

3.69 

3.04 

27 

4.02  j 

4.98 

3.25 

3.20 

2.59 

2.31 

2.X)1 

2.60 

2.64 

3.46 

2.99 

28 

3.98 
3.89  ! 

5.85 
5.26 

3.16 
3.07 

8.34 
3.05 

2.62 
2.54 

2.21 
3.42 

2.51 
2.32 

2.52 
2.30 

2.69 
2.71 

8.31 
3.12 

2.92 
2.98 

29 

30 

3. 95 

3.01 

2.91 

2.47 

2.60 

2.41 

2.31 

2.69 

2.94 

2.91 

31 

3.94  ! 



3.42 

3.12 

2. 29 

2.29 

2.81 

Note.— River  frozen  from  January  1  to  March  3.  whon  ice  went  out.  Thickness  of  ice  varied  U 
2  to  12  inches.  Mar?h  7,  highest  record  11.04.  River  fro/on  December  8  to  29.  Thicknew  of 
one-fourth  to  6i  inches.  During  the  frozen  periods  the  gage  heights  were  taken  to  the  surfac< 
the  ice. 
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Bating  iahie  for  Raritan  River  {South  Branch)  at  Stanton,  N.  /.,  from  July  j?,  190ciy  to 

December  SI,  1904. 


Gage 
height. 


Fftt. 

2.10 
'  2.20 
I  2.30 
I  2.40 
\   2.50 

2.60 
I  2.70 
I   2.80 


rHwhaige. 

Gage 
height 

Discharge. 

Gage 
height. 

Diacharge. 
Second-feet. 

heiglft. 

Discharge. 
Sfrond'feei. 

Sfcmid-feet. 

Feet, 

Second-feet. 

Feel. 

Feet. 

42 

2.90 

194 

3.70 

505 

4.40 

840 

56 

3.00 

226 

3.80 

550     ' 

4.50 

890 

71 

3.10 

260 

3.90 

596    1 

4.60 

940 

87     ' 

3.20 

296 

^     4.00 

643 

4.70 

990 

104 

3.30 

335 

4.10 

691     , 

4.80 

1,040 

122 

3.40 

376 

4.20 

740 

4.90 

1,090 

142 

3.50 

418 

4.30 

790 

5.00 

1,140 

166 

3.60 

461 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
8  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gige  heights  2.7  feet  and  4.4  feet.  The  table  has  been  extended  beyond  these 
lin.it8.  Above  gage  hei8:ht  4.4  feet  the  rating  curve  is  a  tangent,  the  difference 
being  50  per  tenth.    The  curve  is  very  uncertain  al)ove  gage  height  5  feet. 

Eiimated  monthly  discharge  of  Raritan  River  {South  Branch)  at  Stanton,  N.  J.yfor  1904. 


Discharge  in  second-feet. 

Month. 

Discharge  in  second-feet. 

Month. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

Maxi- 
mum. 

Mini- 
mum. 

Mean. 

Jtnuary  *» 

\  July 

289 

397 

2,530 

1,810 

260 

49 

108 

February  <* 

August 

September 

October 

November 

December  ^ 

68          146 

March 

2,490 
980 
267 

200       629 

159  j     302 

99  '     ^A% 

58  1       263 

April 

99 

.'U)8 

May 

152  i       192 

Jane 

384             46  1     113 

i 

1 

a  River  frozen  from  January  1  to  March  3  and  from  December  8-29,  inclusive. 
RARITAN    RIVER   AT   FINDERNE,    N.    J. 

This  station  was  established  June  27,  1903,  by  E.  P.  Roundey.  It 
is  located  at  the  highway  bridge,  one-fourth  mile  from  the  New  Jer- 
sey Central  Railway  station  at  Finderne,  N.  J.  The  standard  chain 
gage  is  located  on  the  downstream  side  of  the  right-hand  truss  on  the 
lower  chord.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  end  of  the  ring  is  19.56  feet.  Bench  mark  No.  1  is  a  cross  chiseled 
on  the  coping  of  the  downstream  wing  wall  of  the  right  abutment.  Its 
elevation  is  20.11  feet  above  gage  datum.  Bench  mark  No.  2  is  the 
top  of  the  outside  connection  plate  near  the  zero  of  the  gage  .scale. 
Its  elevation  is  20.14  feet  above  gage  datum.  The  elevation  of  the 
top  of  the  gage  pulle\'  is  19.21  feet  above  gage  datum.  Discharge 
ineasurements  are  made  from  the  upstream  side  of  the  2-span  highway 
bridge.     The  initial  point  for  soundings  is  the  face  of  iVve  y\%\\V^WV 
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ment.  The  channel  is  straight  for  300  feet  above  and  800  feet  below 
the  station.  The  current  is  swift.  The  right  bank  is  low,  wooded, 
and  liable  to  overflow.  The  left  bank  will  overflow  only  at  extreme 
high  water.  The  bed  of  the  stream  is  composed  of  gravel.  The  chan- 
nel h  broken  by  the  center  pier  of  the  2-span  bridge.  The  gage  is 
read  twice  each  day  by  Harry  Siegel. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  meagurements  of  Rariian  River  at  Findemef  N.J.,  in  1904, 


Date. 

Hydrographer. 

width. 

Area  of 
tecUon. 

Mean 
Telocity. 

hei^t. 

Di>- 
chute. 

April  11 

May  12 

June  6 

F.  H.  Tillinghast.-.. 

F.  H.  BrandaKe 

J.  C.  Hoyt 

PteL 
196 
16S 
160 
166 
163 

Sq.feeL 
322 
203 
237 
1S6 
210 

Fi.per9ee, 
3.36 
2.17 
2.46 
1.S4 
1.9S 

4.  SO 
4.04 
4.20 
3.92 
4.10 

SecM 

1,080 

440 

580 

July  30 

do 

343 

November  10  . . 

H.  D.  Comstock 

416 

Mean  daily  gage  height^  infeet^  of  Rariian  River  at  Findeme,  N.  J.,  for  1904. 


Day. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 , 

81 


Jan.  Feb.  Mar.  Apr.  May.  June.  July.  Aug.  Sept.  Ort.  '  Nov.  Dec 


a  4. 76 
0  4.85 
4.60 
4.90 
5.28 
6.65 
5.15 
6.05 
6.05 
5.05 
5.10 
5.10 
5.00 
7.98 
6.88 
7.10 
6.68 
7.60 
7.20 
7.20 
7.20 
5.66 
aJ2. 70 
7.68 
5.00 
4.90 
4.46 
4.85 
4.70 
«6.00 
a  5. 00 


a  4. 75 
a6.30 
0  6.15 
a5.66 
a5.08 
4.90 
5.40 
6.90 
5.06 
4.35 
4.35  I 
4.15 
4.10 
4.10 
4.10 
4.00 
4.30 
4.42 
4.75 
4.90 
4.75 
1012.  ?2 
7.62 
5.58 
5.65 
4.82 
4.45 
4.78 
5.65 


Mar. 

Apr. 

4.75 

7.98 

4.70 

7.36 

4.90 

6.08 

6.18 

4.98 

5.20 

4.80 

4.62 

4.58 

7.65 

4.68 

11.06 

4.06 

5.85 

4.82 

4.90 

5.30 

4.80 

4.80 

4.65 

4.65 

4.40 

4.52 

4.45 

4.35 

4.45 

4.  a*) 

6.05 

4.32 

4.55 

4.20 

4.60 

4.20 

5.80 

4.15 

4.95 

4.15 

4.90 

4.10 

6.00 

4.30 

5.46 

4.00 

5.08 

4.06 

4.92 

4.10 

5.07 

4.30 

5.10 

4.90 

4.96 

5.45 

4.85 

4.80 

4.75 

4.62 

4.95 

4.88 
4.66 
4.85 
4.20 
4.20 
4.15 
4.10 
4.00 
4.00 
4.02 
4.02 
4.00 
4.92 
4.88 
3.70 
4.10 
3.95 
3.95 
3.97 
4.26 
4.08 
3.92 
8.86 
8.92 
3.82 
8.85 
3.72 
3.80 
8.62 
8.60 
4.22 


4.18 
8.90 
4.02 
8.90 
8.92 
4.18 
4.82 
4.15 
4.85 
4.16 
4.00 
3.86 
3.85 
3.80 
3.70 
3.65 
3.62 
3.58 
8.55 
3.60 
3.62 
3.65 
3.60 
3.60 
3.62 
3.48 
8.^5 
8.55 
3.60 
8.98 


8.80 

8.88 

8.68 

8.60 

8.62 

8.68 

8.68 

6.20 

4.45 

3.96 

4.20 

3.96 

4.08 

3.88 

3.76 

8.60 

3.52 

8.62 

3.80 

3.70 

3.60 

3.70 

3.68 

3.55 

8.65  I 

3.78  ' 

3.65  I 

3.85  I 

5.05  I 

3.98  I 

3.80 


8.88 
4.88 
4.10 
4.00 
4.25 
5.80 
4.20 
4.18 
4.00 
6.62 
7.25 
4.60 
4.25 
4.86 
4.82 
4.12 
4.05 
8.90 
8.93 
6.98 
6.75 
4.68 
4.40 
4.25 
4.20 
4.05 
4.03 
4.00 
8.95 
3.88 
8.90  !. 


8.90 
8.88 
8.85 
8.60 
8.65 
8.68 
8.65 
8.72 
8.65 
8.68 
8.65 
8.65 
8.65 
8.65 
14.90 
6.88 
5.15 
4.78  1 
4.65  I 
4.42 
4.82 
4.20 
4.80 
4.12 
4.10 
3.98 
3.97 
4.00 
4.00 

3.98 

I 


r 


I 


8.95 
S.90 
8.96 
8.97 
8.95 
8.92 
8.88 
8.85 
8.80 
8.92 
8.92 
5.85 
4.85 
4.85 
4.25 
4.12 
4.00 
4.02 
8.98 
8.88 
8.88 
8.80 
5.80 
4.95 
4.70 
4.68 
4.50 
4.80 
4.80 
4.18 
4.18 


4.20 
4.20 
4.12 
4.10 
4.10 
4.10 
4.28 
4.02 
4.02 
4.00 
4.06 
4.10 
4.48 
7.62 
5.00 
4.78 
4.92 
4.90 
4.40 
4.80 
4.80 
4.80 
4.80 
4.20 
4.15 
4.10 
4.00 
8.88 
3.86 
4.60 


8.96 

110 

iOO 

$.« 

1« 

i« 

l«i 

4.00 

S.flS 

8.82 

8.85 

8.82 

4.10 

i» 

il8 

4.22 

4.M 

ilO 

4.10 

4.« 

4-« 

*-« 

4-' 

-*' 

#- 

8- 
7^ 
6, 
6.    ' 


o  Ice  gorge  causes  water  to  rise. 
Note.— Highest  reading  September  15, 15.80:  October  21. 12.65. 
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)atmg  table  far  Raritan  River  ai  Fmdemey  N.  J.,  from  June  i?7, 1903,  to  December  SI,  1904. 


Discharge. 

Second-feet. 

5,650 

5,930 

6, 210 

6,500 

6,800 

7,100 

7,410 

7,730 

8,580 

9,430 

10,280 

11,130 

11,980 

12,830 


hd^t. 

Discharge. 

heS^t 

biacharge. 

Gage 
heiglit. 

Feet. 

Seeomd-feH, 

Feel. 

Second-feet, 

Feet. 

3.50 

125 

5.00 

1,255 

6.40 

3.60 

171 

5.10 

1,355 

6.50 

3.70 

219 

5.20 

1,460 

6.60 

3.80 

272 

5.30 

1,565 

6.70 

3.90 

330 

5.40 

1,675 

6.80 

4.00 

393 

5.50 

1,785 

6.90 

4.10 

461 

5.60 

1,895 

7.00 

4.20 

534 

5.70 

2,005 

7.20 

4.30 

612 

5.80 

2,120 

7.40 

4.40 

695 

5.90 

2,235 

7.60 

4.50 

783 

6.00 

2,350 

7.80 

4.60 

875 

6.10 

2,465 

8.00 

4.70 

969 

6.20 

2,585 

8.20 

4.80 

1,064 

6.30 

2,705 

8.40 

4.90 

1,159 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

2,825 

8.60 

2,945 

8.80 

3,065 

9.00 

3,190 

9.20 

3,315 

9.40 

3,440 

9.60 

3,565 

9.80 

3,815 

10.00 

4,065 

10.50 

4,325 

11.00 

4,585 

11.50 

4,845 

12.00 

5,110 

12.50 

5,380 

13.00 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
2  discharge  measurements  made  during  1903  and  1904.  It  is  fairly  well  defined 
etween  gage  heights  3.90  feet  and  10.50  feet  The  table  has  been  extended  beyond 
beee  limits.  Above  gage  height  10  feet  the  rating  curve  is  a  tangent,  the  difference 
eing  170  per  tenth. 

EtHmated  monthly  dMcharge  of  Raritan  River  at  Findeme,  N.  /.,  for  1904. 


Month. 


arch 
pril. 

Ay  . 
me. 
Qly  . 


Discharge  in  seoond-feet. 

Maxi- 

Mini- 
mum. 

Mean. 

9,515 

695 

1,580 

4,819 

393 

1,081 

1,178 

171 

460 

654 

116 

296 

1,460 

134 

343 

Month. 


August... 
September 
October  . . 
November 
December 


Discharge  in  second-feet. 


Maxi- 
mum. 


3,878 
16,060 
5,353 
4,221 
5, 178 


Mini- 
mum. 


Mean. 


318 
171 
272 
301 
284 


856 

1,043 

920 

723 

886 
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RARITAN    RIVER   AT   BOUND  BROOK,  N.  J. 

This  station  was  established  September  12, 1903,  by  E.  P.  Roundey 
It  is  located  at  the  highway  bridge  just  back  of  the  Lehigh  Valle; 
Railway  station  at  Bound  Brook,  N.  J.  The  original  gage  consists 
of  a  vertical  li  by  6  inch  cypress  board  12  feet  long  bolted  to  th 
upstream  wing  wall  of  the  right  abutment.  It  was  carried  away  b; 
the  ice  January  23, 1904.  On  February  2, 1904,  a  standard  chain  gag 
was  bolted  to  the  upstream  side  of  the  bridge  240  feet  from  the  righ 
abutment.  The  length  of  the  chain  from  the  end  of  the  weight  to  th 
marker  is  23.48  feet.  Bench  mark  No.  1  is  a  square  chiseled  on  topo 
the  upstream  wing  wall  of  the  right  abutment.  Its  elevation  is  19.4 
feet  above  gage  datum.  Bench  mark  No.  2  is  the  top  of  the  rail  2  fee 
beyond  the  pulley  end  of  the  gage.  Its  elevation  is  23.77  feet  abov 
gage  datum.  Bench  mark  No.  3  is  a  point  on  the  guard  rail  of  th 
bridge  225  feet  from  the  initial  point  for  soundings.  Its  elevation  i 
20.75  feet  above  gage  datum.  Discharge  measurements  are  niad 
from  the  upstream  side  of  the  3-span  highwaj'  bridge.  The  initia 
point  for  soundings  is  the  face  of  the  right  abutment.  The  channel  i 
straight  for  500  feet  above  and  below  the  station,  and  the  current  ha 
a  moderate  velocity.  Both  banks  are  high,  subject  to  overflow  onlj 
at  very  high  stages,  and  are  without  trees.  The  bed  of  the  stream  i 
composed  of  gravel.  The  gage  is  read  twice  each  day  by  Joseph  K 
Tantum. 

The  observations  at  this  station  during  1904  have  been  made  unde: 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measurements  of  Raritan  Hirer  at  Bound  Brook,  N.  J.,  in  1904. 


Date. 


April  11 

May  11 

June  6 

July  30 

November  10. 


Hydrographer. 


Width. 


F.  H.  Tillinghast 
F.  II.  Brundage. 

J.  C.  Iluyt 

do 

H.  D.  Com8txx;k. 


Fed. 


1 


403 
404 
381 
378 
384 


Area  of 
section. 

Mean 
velocity. 

Q&ge 
height. 

Sq.Jcct. 

Ft.  per  sec. 

Feet 

1,234 

1.43 

2.12 

1,006 

.66 

1.44 

1,084 

.81 

1.55 

1,016 

.48 

1.48 

1,052 

.67 

1.52 

Dis- 
charge. 


87i 
49( 
70J 


.  GBOVKR, 
iOYT. 
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in  daily  gage  height,  in  feet j  of  Raritan  River  at  Bound  Brook,  N.  /.,  far  1904, 


Jan. 


Feb.     Mar.  I  Apr. 


l.SO 
1.80 
1.80 
1.60 
1.60 
1.60 
1.50 
1.60 
1.60 
1.60 
1.50 
1.50 
1.50 
3.30 
2.96 
2.40 
2.30 
2.30 
2.20 
2.10 
2.00 
2.00 
d7.90 
(') 
(') 
in 
(') 
(') 
e) 
(') 


I 


(«) 
2.10 
1.86 
1.70 
1.60 
1.60 
1.85 
4.10 
3.46 
3.16  I 
2.85 
2.10 
1.80 
1.65 
1.75 
1.65 
1.65 
1.65 
1.60 
1.60 
1.50  I 
«'9.46  I 
6.25  [ 
4.25 
2.65 
2.30 
2.05 
2.40 
3.15 


2.25 

2.40 

2.36 

2.95 

1.90 

1.60 

3.86 

8.60 

3.60 

2.35 

1.95 

1.76 

1.65 

1.60  I 

1.66  I 

1.80 

1.80 

1.80 

2.90 

2.65 

2.36 

2.60 

2.80 

2.40 

2.10 

2.45 

2.50 

1.90 

1.75 

1.70 

1.70 


4.00 
4.00 
2.70 
2.20 
2.10 
1.90 
2.00 
1.95 
2.10 
2.60 
2.16 
1.96 
1.85 
1.70 
1.60 
1.60 
1.60 
1.60 
1.50 
1.60 
1.45 
1.40 
1.40 
1.40 
1.40 
1.40 
2.45 


May. 


1.40 
1.40 
1.40 
1.40 
1.36 
l.SO 
1.35 
1.40 
1.46 
1.40 
1.40 
1.30 
1.45 
1.50 
1.40 
1.30 
1.26 
1.20 
1.20 
1.20 
1.20 
1.20 
1.20 
1.66 


June. 

July. 

1.70 

1.70 

1.70 

1.70 

1.60 

1.60 

1.50 

1.50 

1.40 

1.60 

1.55 

1.60 

1.66 

1.95 

1.80 

2.55 

2.00 

1.90 

1.66 

1.60 

1.60 

1.66 

1.40 

1.65 

1.40 

1.50 

1.40 

1.46 

1.40 

1.40 

1.35 

1.40 

1.30 

1.40 

1.30 

1.36 

1.30 

1.40 

1.25 

1.36 

1.20 

1.25 

1.20 

1.20 

1.20 

1.26 

1.16 

1.30 

1. 10 

1.26 

1.15 

1.25 

1.15 

1.20 

1.26 

1.40 

1.60 

2.15 

1.76 

L40 

1.35 

Aug.     Sept     Oct. 


Nov. 


1.40 

1.35 

1.75 

1.40 

1.70 

1.40 

1.66 

1.40 

•2.86 

1.30 

3.40 

1.30 

2.20 

1.30 

1.90 

1.30 

1.70 

1.30 

3. '20 

1.30 

4.60 

1.30 

2.65 

1.30 

2.40 

1.30 

2.15 

1.30 

2.00 

clO.  10 

1.76 

6.45 

1.66 

3.70 

1.56 

2.35 

1.45 

2.16 

4.60 

1.90 

4.70 

1.75 

3.40 

1.70 

2.56 

1.60 

2.06 

1.60 

1.80 

1.60 

1.65 

1.60 

1.60 

1.60 

1.60 

1.60 

1.46 

1.60 

1.40 

1.45 

1.40 

1.45 
1.40 
1.40 
1.40 
1.36 
1.30 
1.30 
;.80 
1.30 
1.30 
1.30 
3.30 
3.30 
2.20 
1.80 
1.70 
1.60 
1.56 
1.66 
1.46 
4.36 
6.36 
3.25 
2.60 
2.30 
2.06 
1.95 
1.75 
1.70 
1.70 
1.60 


1.60 
1.65 
1.50 
1.60 
1.50 
1.60 
1.60 
1.60 
1.60 
1.60 
1.66 
1.80 
1.76 
4.26 
2.96 
2.40 
2.16 
1.96 
1.90 
L86 
1.70 
1.70 
1.65 
1.60 
1.60 
1.60 
1.66 
1.50 
1.46 
1.60 


Dec. 


1.66 
1.46 
1.40 
1.40 
1.35 
1.35 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.36 
1.30 
1.40 
1.40 
1.30 
1.36 
1.30 
1.30 
1.30 
1.30 
1.30 
1.40 
1.60 
2.10 
1.80 
3.85 
3.90 
3.16 
2.90 


r  frozen  except  under  gaffe.  dl^  Jam  in  morning;  river  clear  in  evening. 

dine  out;  river  clear;  highest  reading  11.2  feet.    eQage  carried  out  by  Ice. 
est  gage  reading  11.7  during  flood. 

-River  frozen  from  January  I  to  February  22.    Thickness  of  ice  varied  from  2  to  12  inches, 
ight  to  surface  of  ice. 

RARITAN   RIVER  (NORTH   BRANCH)  NEAR  PLUCKEMIN,  N.  J. 

3  station  was  established  September  9,  1903,  by  E.  P.  Roundey. 
Dcated  at  the  second  bridge  below  Far  Hills,  N.  J.,  on  the  road 
merville,  N.  J.,  about  2  miles  from  Far  Hills.  The  gage  is  a 
al  li  by  6  inch  cypress  board  spiked  to  the  upstream  wing  wall 
3  right  abutment,  reading  from  0  to  10  feet.  The  gage  is  read 
each  day  by  Thomas  Moore.  Discharge  measurements  are  made 
the  single-span  wooden  highway  bridge  on  the  downstream  side, 
litial  point  for  soundings  is  the  face  of  the  right  abutment  at  its 
itream  end.  The  channel  is  straight  for  400  feet  above  and  800 
elow  the  bridge.  A  small  rift  occurs  in  the  channel  about  200 
bove  the  bridge.  The  current  is  sluggish.  Both  banks  are  low 
able  to  overflow.  The  bod  of  the  stream  is  composed  of  gravel, 
is  but  one  channel  under  the   bridge.     The  bench  mark  is  a 


i 
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square  chiseled  on  the  top  of  the  upstream  wing  wall  of  the  rigi 
abutment.     Its  elevation  is  10.38  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  daring  19()4  have  been  made  und 
the  direction  of  N.  C.  Grover,  district  hydrogfrapher. 

Discharge  meamremerUs  of  Haritan  River  {North  Brcaiich)  near  Pluckemin,  N.  /., 

1904^ 


Date. 

width. 

Area  of 
section. 

Mean 
Telocity. 

heS^t 

Dis- 
chair 

May  12 

November  9  . . . 

F.  H.  Brundage 

H.  D.  Comstock 

55 
55 

Sq./eeL 
160 
172 

ft.pergec 

0.35 

.37 

FtBeL 
1.51 
1.70 

Secja 

Mean  daily  gage  heighij  in  feet y  of  Raritan  River  {North  Branch)  near  Piuckemin^  N. . 

for  1904. 


Day. 


1. 
2. 
3. 
4. 

5. 

6. 

7.. 

8., 

9., 
10.. 
11.. 
12.. 
13.. 
14.. 
16.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 


24. 
26. 
26. 
27. 

28. 
29. 


Jan. 


2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.65 
3.00 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.70 
2.75 
66.26 
4.70 
2.90 
2.85 
3.00 
3.00 
3.00 
3.00 
8.00 


Feb. 


8.00 
8.20 
8.20 
3.20 
3.20 
3.20 
8.45 
3.70 
8.80 
3.20 
3.20 
3.20 
3. -20 
3.20 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
2.80 
6.15 
3.65 
4.25 
3.95 
3.52 
8.50 
8.25 
2.65 


Mar. 


Apr. 


2.30 

2.80 

2.60 

2.30 

1.9Q 

1.90 

5.25 

3.00 

2.45 

2.25 

2.20 

2.08 

1.95 

1.80 

1.80 

1.80 

1.80 

2.00 

2.00  I 

2.10  I 

2. 10  j 

2.10 

2.10 

2.10 

2.10 

2.15 

2.16 

2.05 

1.80 

1.82 

2.45 


2.85 
2.50 
2.30 
2.05 
2.00 
2.00 
2.00 
2.00 
2.10 
2.10 
2.10 
2.20 
2.10 
2.05 
1.90 
1.90 
1.80 
1.80 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
2.25 
2.15 
2.00 
2.00 


May. 

June. 

2.00 

2.30 

2.10 

2.30 

1.80 

2.85 

1.80 

2.10 

1.70 

2.16 

1.70 

1.65 

1.55 

1.90 

1.50 

1.50 

1.50 

2.06 

1.55 

1.70 

1.60 

1.68 

1.55 

1.48 

1.60 

1.40 

1.50 

1.40 

1.60 

1.40 

1.70 

1.40 

1.60 
1.60 
1.80 
1.90 
1.60 
1.62 
1.60 
1.50 
1.50 
1.50 
1.40 
1.30 
1.30 
1.90 
2.38 


1.40 
1.35 
1.30 
1.30 
1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.28 
1.20 
1.65 
1.65 


July. 

Aug. 

1.66 

1.96 

1.40 

1.70 

1.40 

1.62 

1.40 

2.66 

1.30 

2.06 

1.30 

1.70 

2.00 

1.60 

2.80 

1.60 

1.65 

1.60 

2.00 

2.80 

1.70 

2.66 

1.75 

2.16 

1.70 

1.90 

1.40 

1.83 

1.50 

1.68 

1.30 

1.60 

1.30 

1.58 

1.65 

1.60 

1.50 

4.40 

1.35 

3.00 

1.30 

1.90 

1.30 

1.78 

1.30 

1.70 

1.45 

1.63 

1.65 

1.60 

i.m 

1.60 

1.30 

1.60 

l.Gf) 

1.55 

2.20 

1.48 

1.90 

1.43 

2.00 

1.40  1 

1 

Sept.  I  Oct. 


1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
S.66 
(«) 


3.00 

2.90 

2.60 

2.50 

2.40 

2.90 

2.80 

2.30  I 

2.80  I 

2.20  ; 

2.20  I 

1.90 

1.80 


1.80 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.85 
1.66 
2.80 
1.85 
1.70 
1.70 
1.70 
L70 
1.60 
1.60 
1.60 
1.62 
4.55 
2.80 
2.56 
2.26 
2.06 
1.95 
1.90 
1.90 
1.90 
1.90 
1.88 


No?. 


1.80 
1.80 
1.80 
1.80 
1.80 
1.8^ 
1.75 
1.7D 

1.70 
1.80 
LTD 
2.85 
S.60 
2.18 
2.10 
2.00 
2.00 
2.00 
2.95 
2.90 
2.88 
2.80 
2.78 
2.70 
2.70 
2.70 
2.55 
2.36 
2.16 


Ik 


a  Gage  washed  away  on  14  th;  put  up  again  on  18th. 

f»  lee  went  out;  greatest  height.  6.8.    River  frozen  again  the  24th. 

NoTB.—River  frozen  from  January  1  to  March  1,  when  ice  went  out.    Thickness  of  Ice  varied  f 
6  to  12  inches.    River  frozen  December  8-81.    Gage  heights  to  surface  of  ice. 
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MILLSTONE   BIVER  AT  MILLSTONE,  N.  J. 

rhis  station  was  established  June  26,  1903,  by  E.  P.  Roundey.  It 
ocated  at  a  highway  bridge  near  the  blacksmith  shop  in  the  village 
Millstone,  N.  J.  The  gage  is  a  vertical  H  by  6-inch  cypress 
ird,  spiked  to  the  left  abutment  of  the  bridge  on  the  downstream 
e.  It  reads  from  0  to  10  feet,  and  is  graduated  with  galvanized- 
•n  staples.  The  bench  mark  is  a  cross  chiseled  on  the  coping  near  the 
i  of  the  downstream  wing  wall  of  the  left  abutment.  Its  elevation 
11.11  feet  above  the  zero  of  the  gage.  The  gage  is  read  twice  each 
y  by  E.  H.  WyckolBf,  the  blacksmith.  Discharge  measurements  are 
ide  from  the  upstream  side  of  the  single-span  highway  bridge,  to 
licb  the  gage  is  attached.  The  bridge  has  a  span  of  93  feet  and 
located  about  1  mile  above  a  dam.  The  gage  heights  may  be 
Duenced  by  this  dam  and  also  by  backwater  from  Karitan  River, 
le  initial  point  for  soundings  is  the  face  of  the  left  abutment.  The 
annel  is  straight  for  500  feet  above  and  100  feet  below  the  station, 
le  current  is  sluggish  at  low  water.  Both  banks  are  low,  wooded,  and 
ible  to  overflow.  At  extreme  high  water  the  right  bank  overflows 
r  a  considerable  distance.  The  bed  of  the  stream  is  composed  of 
avel.  This  station  was  discontinued  December  31,  1904. 
The  observations  at  this  station  during  1904  have  been  made  under 
e  direction  of  N.  C.  Grover,  district  hydrographer. 

Digcharge  measurements  of  Millstone  River  at  Millstonei  N.  J,,  in  1904. 


Thite. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
lieight. 

Di»- 
chaige. 

)rilll 

ne26 

F.  H.  Tillinghast.... 
J.  C.  Hovt 

Feet. 
93 
93 
93 
93 

Sq./eet. 
372 
293 
268 
352 

Fl.  per  Bee. 

1.60 

.86 

.44 

.70 

Feet. 

1.19 
.27 
.05 

.84 

Sec.'feet. 
596 
251 

,ly30 

do 

118 

3veinber  10  . . 

H.  D.  Comstock 

247 
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Mean  daily  gage  height,  in  feel,  of  MilUione  River  at  MiUMone,  N.  /.,  for  1904' 


Day. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

•23 

24 

2ft 

26 

27 

28 

29 

30 

31 


Jan. 

0.6ft 

.35 

.30 

.30 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.52 

2.10 

1.70 

1.25 

1.05 

.60 

.50 

.50 

.50 

.50 

fc6.88 

6.20 

4.02 

1.78 

3.02 

2.10 

1.45 

.98 

.70 


Feb.     Mar. 


58 

50 

50  j 

50l 

ftoj 

50  ' 

HOI 

72  I 

85 

15 

75 

35 

28 

25 

18 

20 

20 

20 

20 

20 

20 

,ej 

90 

02| 

60 

Ob 

68 

52 

00  ! 


I 


1.85 

2.22 

1.72 

2.02 

1.08 

.42 

2.46 

6.20 

4.02 

1.88 

1.08 

.75 

.62 

.52 

.40 

.55 

.80 

.85 

2.12 

1.62 

1.18 

1.40 

1.66 

1.38 

1.12 

1.38 

1.38 

.92 

.68 

.65 

l.aft 


Apr. 


3. 12 

3.65 

2.25 

1.38 

1.08 

.88 

.92 

.88 

1.08 

1.60 

1.20 

1.02 

.82 

.62 

.52 

.52 


May. 


.32  I  - 
.35  1 
.30  ' 
.28  ' 

-: 

.20, 
.10, 

.15  1 

.18  I 
1.80  1 
2.68  '/- 
2.08  I   - 
1.52  , 


June. 


July. 


.02 
.68 
.60 

.5a 

.35 
.28 
.25 
.20 
.20 
.20 
.18 
.20 
.10 
.12 
.30 
.18 
.02 
.10 
.12 
.•20 
.22 
.30 
.10 
.05  ! 

.«.| 

.10 
.02  1 

-.05  I 

-.04! 
.01  I   -.08 
.50' 


0.68 
1.38 

.75'- 

.40  j- 
.30- 
.72  I 
1.08  I 
1.32  i 

.wl 

.«! 
.22! 

.10  i 
.05, 
.02  I 
.05 
.05  ' 
.02 

-.02; 

-.16, 
.12  , 
.02    - 
.05    - 
.00  I- 
.00, 
.03    - 
.10 
.01  \ 

-.02 


0.04 
.01 
.04 
.08 
.01 
.02 
.08 
.48 
.45 
.38 
.25 
.18 
.40 
.40 
.25 
.20 
.10 
.12 
.08 
.10 
.10 
.03 
.02 
.03 
.02 
.07 
.02 
.35 
.20 
.10 
.10 


Aug.     Sept. 


0.15  i 

.52  I 

.50  1 

.52 

1.16 

.85 

1.88 

1.60 

.75 

.65 

2.78 

2.78 

2.68 

2.60 

1.22 

.82 

.62 

.40 

.30 

6.20 

6.75 

5.15 

2.62 


0.28 

.22 

.25 

.25 

.15 

.18 

.18 

.15 

.06 

.12 

.20 

.04 

.01 

.15 

7.82 

7.42 

5.02 

2.20 

1.30 

.95 

.72 

.55 

.48 


.90 

.45 

.«8 

.42 

.70 

.25 

.60 

.32 

..'>2 

.30 

.42 

(«) 

.38 

(«) 

.22 

Oct. 

(«) 

(«) 

(") 

(«) 

(«) 

0.58 

.60 

.55 

.60 

.55 

.48 

3.25 

4.65 

1.98 

1.40 

1.20 

.96 

.92 

.85 

.85 

4.10 

6.40 

3.65 

'2.30 

1.62 

1.S2 

1.25 

1.07 

1.00 

.92 

.87 


Nov.  Dec. 

0.80   0. 

85 

.87 

n 

.86 

75 

.87; 

79 

.86 

65 

.87' 

60 

.75I 

e 

.78  1 

0 

.87  1 

65 

.87  1 

66 

1.26  I 

65 

1.30 

65 

1.52 

65 

4.27 

65 

8.32 

66 

2.82 

65 

1.80 

65 

1.40 

65 

1.22 

65 

1.15 

65 

1.10 

65 

.98 

65 

.92 

65 

.92 

72 

.90 

96 

.85 

90 

.78   1 

25 

.68   4 

00 

.68   2.» 

.88   2 

35 

2.02 

'«  Below  gage:  drawn  off  to  repair  dam.  h Caused  !)y  ice  jam.  <*lce  gone  out  of  river. 

Note.— River  frozen  January  1  to  February  23:  also  December  11  to  31.    Ice  3  to  6  inches  thick. 
Ciage  heights  to  surface  of  ire. 

DEIiAWARK  RIVER  BRAIXAGE  BASIN. 

Delaware  River  rises  on  the  .slope  of  Mine  Mountain,  near  the  south- 
western line  of  Schoharie  County,  New  York,  flows  southwesterly 
across  central   Delaware  County  to  Depo.sit,  where  it  is  joined  by 
Oquaga  Creek,  a  large  tributary  draining  eastern  Broome  (>)unty- 
The  upper  dminage  area  is  relatively  long  and  narrow,  with  numeroi^^ 
short  lateral  tributaries.     It  is  rugged  and  to  a  considerable  extet^^ 
wooded.     There  are  low  water-power  dams  near  Hamden  and  Delh^ 
At  Deposit  the  stream  turns  abruptl}^  to  the  southeast,  forming  tb^ 
boundary  line  between  New  York  and  Pennsylvania,  until  Port  Jervi 
is  reached.     Here  it  encounters  the  foot  of  the  Shawangunk  Rangi? 
and  its  direction  of  flow  is  again  turned  to  the  southwest.     Below  Pof 
Jervis  the  Delaware  forms  the  division  between  Pennsylvania  and  Ne^ 
Jersey,  and  ultimately  empties  into  Delaware  Bay  below  Philadelphiti^ 
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bove  Hancock  the  main  stream  is  known  as  the  West  Branch  of 
Delaware  River,  to  distinguish  it  from  the  smaller  East  or  Pepacton 
iranch. 

The  West  Bi-anch  of  the  Delaware  is  sometimes  called  the  Mohawk. 
t  should  not  be  confused  with  Mohaw  k  River,  a  tributary  of  Hudson 
liver.  The  East  Branch  of  the  Delaware  flows  parallel  to  the  West 
►ranch  across  southern  Delaware  County,  but  its  drainage  area  is 
roader  and  its  tributaries  longer  and  more  branching  than  those  of 
be  West  Branch.  Many  of  the  tributaries  head  in  small  lakes  and 
onds. 

From  Hancock  to  Port  Jervis,  a  distance  by  river  of  76  miles,  the 
)elaware  flows  in  a  broad,  shallow  channel  with  numerous  slight  rifts 
nd  a  relatively  rapid  current.  Several  large  tributaries  enter  in  this 
ection  of  the  stream,  notably  Mongaup  and  Callicoon  creeks  and 
S'eversink  River  from  the  New  York  side,  and  the  Lackawaxen  River 
Tom  Pennsylvania. 

The  drainage  area  of  Delaware  River  above  Port  Jervis  lies  about 
our-fifths  in  New  York  and  one-fifth  in  Pennsylvania. 

Neversink  River  rises  in  southwestern  Ulster  County,  two  branches 
inidng  to  form  the  main  stream  near  Sullivan  County  line.  The 
Jtreara  then  flows  southerly',  crossing  eastern  Sullivan  County,  and 
'nters  Delaware  River  at  Port  Jervis.  Its  fall  is  rapid  and  often  pre- 
ipitous,  and  its  drainage  basin  contains  numerous  small  lakes. 

Measurements  of  flow  of  Delaware  River  were  made  during  the  lat- 
er half  of  June,  1891,  by  Prof.  Dwight  Porter  and  students  at 
Delaware  Watergap,  Pa.  The  results  show  a  flow  of  from  2,000  to 
•,2rK)  second-feet.  This  was  said  to  be  the  lowest  June  stage  for  five 
ears.  Measurements  were  made  during  the  drought  of  1895  by  Prof. 
^.  M.  Haupt  at  Point  Pleasant,  Pa.,  near  the  intake  of  the  Delaware 
nd  liaritan  Canal  feeder.  The  discharge  above  the  bridge  was  1,657 
econd-feet  and  below  the  bridge  1 ,328  second- feet.  Delaware  River 
fas  measured  by  E.  G.  Paul,  June  4,  1899,  at  Martins  Creek,  Pa.,  7 
iiiles  above  the  mouth  of  Lehigh  River,  and  a  discharge  of  2,724 
econd-feet  was  found. 

Stations  were  maintained  in  this  basin  during  1904  by  the  United 
•tates  Geological  Survey  as  follows:  Delaware  River  (West  Branch) 
t  Hancock,  N.  Y.;  Delaware  River  (East  Branch)  at  Hancock,  N.  Y.; 
)elaware  River  at  Lambertville,  N.  J.;  Lehigh  River  at  South  Beth- 
ihem,  Pa.;  Musconetcong  River  near  Bloomsbury,  N.  J. 

Aside  from  these  stations,  measurements  have  been  made  for  several 
ears  by  John  E.  Codman,  h\'drographer  of  the  water  department  of 
he  city  of  Philadelphia.  The  stations  maintained  by  Mr.  Codman 
I'e  located  on  the  following  streams,  all  in  the  vicinity  of  Philadel- 
>hia:  Perkiomen,  Tohickon,  and  Neshaminy  creeks,  and  Schuylkill 
iiver. 
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DELAWARE   RIVER   (WEST  BRANCH)   AT  HANOOCK,  N.  Y. 

This  station  was  established  October  15,  1902,  by  P.  M.  Churchill, 
assisted  by  C.  C.  Covert.  It  is  located  about  one-half  mile  southwest 
of  the  Erie  Railroad  station  at  Hancock,  N.  Y.,  and  about  1  mile  above 
the  junction  of  the  East  and  West  branches  of  the  Delaware.  The 
original  wire  gage  was  attached  to  the  upstream  side  of  the  bridge. 
It  was  replaced  July  20,  1903,  by  a  standard  chain  gage,  which  was 
installed  by  F.  H.  Tillinghast.  The  looAtion  and  the  gage  datum  were 
not  changed.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  marker  is  30.44  feet.  The  gage  is  read  twic^  each  day  by  David 
Pulver,  the  collector  of  tolls  at  the  bridge.  Discharge  measurements 
are  made  from  the  downstream  side  of  the  bridge  at  which  the  gage  is 
located.  The  bridge  has  a  single  span  of  235  feet.  The  initial  point 
for  soundings  is  the  top  of  the  face  of  the  left  abutment  on  the  down- 
stream side.  The  bridge  floor  is  marked  at  intervals  of  6  feet  with 
black  paint.  The  channel  is  straight  for  400  feet  above  and  for  800 
feet  below  the  bridge.  The  current  is  swift.  Both  banks  are  high 
and  rocky  and  are  not  subject  to  overflow.  The  bed  of  the  stream  is 
composed  of  earth  and  cobblestones.  The  bench  mark  is  a  circular 
chisel  draft  on  the  upstream  corner  of  the  left  abutment.  Its  eleva- 
tion is  24.25  feet  above  gage  datum.  The  elevation  of  the  top  of  the 
pulley  is  30.54  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  meamirements  of  Delamire  River  (  West  Branch)  at  Hancock,  N.  F.,  in  1904- 


Date. 

Hydrographer. 

Area  of          Mean 
section.        velocity. 

Gage 
height. 

DiscliarKe. 

July  15 

September  11 .. 

C.  C.  Covert 

Sq.feet.   ^.  Fret  per  »ee. 
826  !          0.55 
408               .  92 

FeeL 
3.05 
3.39 

Second:fed. 
180 

Covert  and  Swancott 

375 

RROVEB, 

UYT. 
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hf  9<^^  heighty  in  feet,  of  Delaware  River  (  WeM  Branch)  al  Hancock,  N.  K,  for 

1904. 


Jan. 


Feb. 


5.82 
6.87 
5.87 
5.17 
4.57 
5.42 
5.77 
5.77 
5.72 
5.22 
5.42 
5.32 
5.12 
5.07 
4.42 
4.87 
5.02 
4.97 
4.67 
4.52 
4.72 
4.87 
6.32 
7.32 
5.62 
5.12 
6.27 
8.62 
8.32 
8.32 
7.92 


7.47 
8.52 
7.97 
7.67 
7.42 
7.07 
7.82 
14.43 
13.26 
11.96 
11.86 
11.61 
11.81 
10.96 
11.01 
10.51 
10.06 
10.06 
10.01 
10.06 
10.06 
10.31 
11.11 
11.76 
10.56 
10.46 
10.01 
9.91 
10.06 


Mar. 


9.71 
9.91 
10.06 
11.81 
12. 41 
11.44 
11.39 
11.66 
11.81 
10.01 
8.69 
8.27 
6.91 
6.34 
6.14 
5.71 
5.81 
5.89 
6.87 
5.84 
6.09 
5.69 
7.81 
9.42 
8.84 
13.05 
7.54 
6.04 
6.39 
6.24 
5.04 


Apr.     May. 


6.79 
6.69 
5.64 
5.21 
5.13 
5.13 
5.46 
5.76 
5.83 
6.23 
6.73 
5.33 
5.03 
4.78 
4.53 
4.40 
4.43 
4.28 
4.03 
3.98 
4.03 
4.08 
3.98 
3.93 
3.98 
4.03 
4.16 
5.06 
5.20 
6.10 


4.98 
4.76 
4.56 
4.56 
4.27 
4.27 
4.02 
3.97 
3.92 
3.67 
3.67 
3.42 
3.57 
3.37 
4.27 
4.12 
4.12 
4.17 
3.97 
4.57 
4.32 
4.19 
3.92 
4.07 
3.77 
3.87 
3.62 
3.52 
3.37 
3.37 
3.47 


June. 


3.49 
3.32 
3.89 
3.42 
3.81 
3.71 
3.46 
3.66 
4.41 
4.11 
8.96 
8.74 
3.48 
3.46 
3.46 
3.61 
3.68 
3.31 
3.26 
3.14 
3.21 
3.01 
3.06 
3.11 
3.16 
3.16 
2.94 
2.71 
3.06 
2.84 


July. 


3.26 
3.11 
2.94 
3.11 
3.11 
3.21 
3.01 
8.06 
3.08 
3.11 
8.06 
8.14 
8.06 
8.80 
8.10 
4.60 
3.80 
3.66 
8.60 
8.40 
3.30 
3.20 
8.10 
3.05 
3.00 
3.85 
4.15 
3.60 
4.20 
3.90 
3.80 


Aug. 

3.65 
4.15 
4.90 
4.50 
4.10 
5.50 
4.20 
3.90 
3.76 
8.90 
4.86 
4.12 
8.80 
3.70 
3.80 
3.85 
3.65 
8.60 
8.60 
4.10 
4.75 
4.35 
6.40 
4.70 
4.85 
4.25 
4.06 
3.88 
3.72 
3.80 
3.60 


Sept. 

3.46 
3.60 
3.56 
4.16 
4.20 
8.90 
3.70 
3.60 
3.40 
3.85 
8.40 
8.86 
3.10 
3.20 
4.40 
4.10 
3.65 
3.65 
3.66 
3.36 
8.15 
3.10 
3.10 
3.20 
6.00 
4.40 
4.50 
4.45 
8.90 
4.66 


Oct. 


4.86 
4.10 
3.90 
3.80 
3.76 
3.66 
3.46 
3.86 
3.45 
8.50 
3.60 
8.76 
3.90 
4.65 
4.40 
4.25 
4.05 
3.90 
8.90 
3.80 
5.30 
7.50 
6.95 
6.85 
6.00 
4.85 
4.66 
4.15 
4.15 
3.96 
8.96 


Nov. 


8.86 
8.75 
8.76 
8.66 
3.65 
8.65 
8.60 
8.60 
8.40 
8.46 
8.40 
8.46 
8.40 
3.60 
8.40 
3.65 
3.86 
3.80 
8.35 
8.46 
3.90 
4.50 
4.40 
4.45 
4.26 
4.10 
8.95 
8.60 
8.66 
4.05 


Dec. 


8.90 
8.66 
8.35 
3.86 
3.30 
3.36 
3.46 
3.25 
8.80 
4.25 
4.76 
4.70 
4.70 
4.60 
4.60 
4.60 
4.26 
4.66 
4.45 
4.65 
4.40 
4.26 
4.46 
4.66 
4.86 
4.46 
4.96 
7.30 
6.76 
6.06 
4.60 


Ice  conditions  January  1  to  March  7;  also  December  9  to  27.    Qage  heights  to  surface  of  ice. 
R  125—05 7 


98 


STREAM    MEASUREMENTS    IN   1904,  PART    II. 


[so.  125. 


DELAWAUE   RIVER  (eAST  BRANCH)  AT  HANCOCK,  N.  Y. 

This  station  was  established  October  14,  1902,  by  P.  M.  Churchill 
and  C.  C.  Covert.  It  is  located  at  the  highway  bridge  one-half  mile 
southeast  of  the  Erie  Itailroad  station  at  Hancock,  N.  Y.,  and  1  mile 
above  the  junction  with  the  West  Branch  of  Delaware  River.  The 
Erie  liailroad  bridge  is  just  below  the  station.  The  standard  chain 
gage  with  inclosed  scale  is  attached  to  the  lower  chord  of  the  second 
span  from  the  left  end  of  the  bridge  on  the  upstream  side.  It  was 
installed  to  replace  the  old  wire  gage  July  21,  1903,  by  F.  H.  Tilling- 
hast.  The  gage  datum  was  not  changed.  The  length  of  the  chain 
from  the  end  of  the  weight  to  the  marker  is  32.43  feet.  The  ga^e  is 
read  twice  each  day  by  D.  B.  Van  Etten.  Discharge  measurements 
are  made  from  the  downstream  side  of  the  5-span  iron  highway  bridge 
to  which  the  gage  is  attached.  The  bridge  has  a  total  span  of  425.5 
feet  between  abutments.  The  initial  point  for  soundings  is  the  face 
of  the  right  abutment  at  the  top.  The  channel  is  straight  for  600  feet 
above  and  for  300  feet  below  the  station.  The  current  is  swift.  Both 
banks  are  of  medium  height,  and  are  not  subject  to  overflow.  The  bed 
of  the  stream  is  composed  of  rocks  and  gravel  and  is  not  subject  to 
change.  There  are  three  channels  at  low  water  and  five  channels  at 
high  water.  The  bench  mark  is  a  circular  chisel  draft  on  the  top  of 
the  left  abutment  on  the  downstream  side.  It  is  marked  ^'  B.  Jltf."  Its 
elevation  is  27.93  feet  above  gage  datum.  The  elevation  of  the  top  of 
the  gsige  pulley  is  32.40  feet  above  gage  datum.  During  low  water  the 
elevation  of  the  water  surface  at  the  station  is  lower  than  the  water 
surface  at  the  station  on  the  West  Branch  of  the  Delaware,  but  there 
is  no  danger  of  the  gage  heights  being  affected  by  backwater  from  the 
West  Branch,  as  there  is  considerable  fall  between  the  gaging  station 
and  the  junction  of  the  branches. 

The  ol)servations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Ditichanje  medmirnnenta  of  Drfaimre  River  (East  Branch)  at  Ilancock^  N.  Y,,  in  1904. 


Date 


July  14 

Septenil)er  11 


I 


Hydrographer. 

C.  C.  Covert 

Covert  and  Swancott 


Area  of 
seciiou. 


Mean 
velocity. 


I 


Stj.  ft.        Ft.  jter  sec. 
58(i  0. 98 

528  i  . 77 
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tily  gage  height,  in  feet ,  of  Delaware  River  (East  Branch)  at  Hancock,  N.  Y., 

for  1904. 


Jan. 


I 


Feb. 


4.67 
4.97 
4.82 
4.17 
4.17 
4.17 
4.35 
4.62 
4.49 
4.49 
4.77 
4.42 
4.22 
4.22 
4.42 
4.57 
4.87 
4.77 
4.67 
4.92 
5.22 
5.57 
5.52  I 
«»9.32 
10.57 
9.32 
10.17 
10.12 
9.07 
8.07 
5. 42 


5.32 
4.77 
4.62 
4.52 
4.47 
4.42 
a  6. 81 
8.26 
8.21 
7.21 
6.91 
6.01 
5.  (A 
5.36 
5.31 
5.01 
4.71 
4.61 
4.51 
4.61 
4.56 
4.66 
5.11 
5.01 
4.76 
4.61 
4.41 
4.G1 
4.61 


Mar. 

4.71 
4.81 
4.96 
4.86 
5.51 
5.79 
7.54 
19.49 
13.99 
12.54 
12.74 
12.79 
12.79 
12.64 
12.69 
1-2.64 
12.44 
12.24 
12.14 
12.34 
12.24 
13.34 
14.49 
15.74 
15.39 
17.04 
9.24 
6.49 
5.59 
5,39 
5.19 


Apr. 

5.64 
6.93 
6.24 
5.64 
5.33 
5.43 
6.03 
6.18 
7.13 
7.38 
6.83 
6.68 
6.28 
5.53 
4.78 
4.80 
4.58 
4.48 
4.38 
4.28 
4.16 
4.20 
4.23 
4.10 
4.23 
4.23 
4.58 
5.13 
5.68 
5.46 


May. 

June. 

5.23 

3.47 

4.96 

3.39 

4.73 

3.37 

4.56 

3.37 

4.42 

3.38 

4.25 

3.54 

4.15 

3.58 

4.05 

3.94 

3.95 

4.18 

3. 85 

4.18 

3.77 

3.94 

3.72 

3.76 

3.65 

3.64 

3.55 

3.48 

3.69 

3.46 

4.07 

3.54 

July. 


Aug. 


3.95 
3.85 
3.85 
3.99 
3.92 
3.79 
3.67 
3.72 
3.65 
3.r>7 
3.59 
3.55 
3.45 
3.39 
3.45 


3.41 
3.31 
3.26 
3.18 
3.16 
8.14 
8.08 
3.06 
3.01 
2.98 
2.91 
2.88 
2.94 
3.06 


3.28 

3.26 

3.08 

2.96 

2.95 

2.95 

2.97 

3.05 

2.97 

2.95 

2.90 

2.97 

3.30 

3.22 

3.08 

3.80 

3.58  I 

3.45 

3.65 

3.40 

3.22 

3.12 

3.08 

3.05 

3.00 

3.18 

3.42 

3.35 

5.96 

4.52 

4.00 


8.76 
3.75 
3.98 
3.78 
3.58 
3.48 
3.38 
3.25 
3.20 
3.45 
4.35 
4.02 
3.70 
3.56 
3.55 
3.42 
3.32 
3.60 
3.52 
3.80 
4.70 
4.15 
4.52 
4.18 
3.95 
3.88 
3.76 
3.58 
3.48 
3.40 
3.32 


Sept. 


8. '28 
3.28 
3.22 
3.35 
3.32 
3.18 
3.12 
3.08 
3.10 
3.15 
3.08 
2.98 
2.90 
2.92 
3.28 
8.85 
3.42 
3.22 
3.12 
3.10 
3.05 
2.98 
2.92 
3.00 
3.50 
3.60 
8.58 
3.48 
3.40 
3.78 


Oct. 

Nov. 

3.85 

3.80 

3.62 

3.70 

3.56 

3.62 

3.48 

3.60 

3.40 

3.52 

3.32 

3.60 

3.30 

3.68 

3.22 

3. 48 

3.20 

3.40 

3.20 

3.40 

3.-20 

3.40 

3.32 

3.40 

4.05 

3.35 

3.95 

3.48 

3.78 

3.42 

3.68 

3.50 

3.60 

3.45 

3.52 
3.50 
3.45 
9.02 
9.10 
6.38 
5.60 
6.00 
4.75 
4.48 
4.28 
4.12 
4.00 
3.88 


3.40 
3.40 
3.40 
3.60 
4.25 
4.18 
4.16 
4.10 
4.02 
3.88 
3.75 
4.80 
6.10 


Dec. 

4.45 
4.32 
4.12 
4.22 
3.90 
4.05 
■I.  15 
1.(6 
3.90 
3.75 
4.a5 
4.36 
4.40 
4.35 
4.45 
4.55 
4.65 
4.70 
4.70 
4.70 
4.70 
4.  (V> 
4.65 
4.55 
5.15 
4.85 
5.05 
7.10 
5.80 
5.05 
4.80 


luaxy  24-30,  back  water  from 
River  frozen  from  January  10 
lole  cut  in  ice. 


ice  Jam. 
to  March  21: 


b  February  7-13,  back  water  from  ice  jam. 

also  December  11-28.    Gage  heights  to  surface  of 


DELAWARE   RIVER   AT   LAMBERTVILLE,  N.  J. 

station  was  established  at  the  covered  toll  bridge  on  July  23, 
>y  E.  G.  Paul.  The  datum  of  the  chain  gage  was  2  feet  below 
■  the  United  States  Weather  Bureau  gage  painted  on  the  first 

pier,  and  was  refen*ed  to  a  copper  bolt  set  in  the  sill  of  the 
le  south  door  at  the  east  side  of  the  station  of  the  Penns}' Ivania 
ad;  elevation,  27.82  feet.  This  bench  mark  is  No.  9  of  the 
rlvania  Railroad  and  has  an  elevation  of  72.09  feet  atove  sea 

The  bridge  to  which  this  gage  was  attached  was  carried  away 
flood  of  October  10-11,  1903.  After  that  date  and  until  July 
Mr,  gage  heights  were  read  from  a  temporary  gage  on  one  of 
*rs.  On  the  latter  date  a  standard  chain  gage  was  attached  to 
V, steel  bridge  which  occupies  the  site  of  the  old  toll  bridge  and 
the  same  datum  as  the  original  chain  gage;  length  of  chain, 
feet.  At  the  time  this  i!;ii^G  was  installed  a  second  bench  mark 
:ablished  on  the  top  of  the  holt  in  the  fifth  cowrs^  \yi\oN^  \)si^ 


100 


STREAM   MKA8UKEMENT8    IN    1904,   PART   U. 


[NO.  125; 


coping  on  the  upstream  face  of  the  left  abutment;  elevation,  14.82 
feet.  Measurements  are  made  from  the  lower  side  of  the  bridge. 
The  initial  point  for  soundings  is  on  the  left  bank.  The  channel 
above  and  below  is  straight.  The  current  is  sluggish  for  a  short  dis- 
tance near  the  left  bank.  The  bed  is  of  gravel  and  sand  and  does  not 
change.  A  dam,  located  about  a  mile  below  the  station,  may  change 
slowly  and  thus  affect  in  time  the  stage  of  water  at  the  station.  The 
gage  is  read  twice  dail}^  by  (Charles  H.  Naylor,  collector  of  tolls. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  m^asuremeyits  of  Delaware  River  at  I/imherUnlUy  N,  J.,  in  1904- 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Qa^rc     !     Dis- 
helght  1  chaise. 

July  22 

November  7  . . . 

R.  J.  Taylor 

FeH. 

910 
1,030 

Sq./eet. 
3,614 
4,747 

Ft.peraee. 
0.90 
1.33 

2.98  1      3,249 

E.  C.  Murphy 

3.94        6,305 

Mean  daily  gage  height^  in  feet ^  of  Delaware  River  at  LambertviUe,  N.  J.^for  1904. 


Day. 


8. 
9. 
10. 


12.... 
l:i.... 
14.... 

ir>.... 

16.... 
17.... 
18.... 
19.... 
JO. . . . 
•21.... 
•22.... 

•2:\.... 

•24.... 

•2r..... 


Jan. 


(") 


Feb,      Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.      Nov.  I  Dec. 


(«) 


c6.30 


(«) 


(") 


(") 


7.00 
8.30 


C) 


5.45 
8.a5 
7.80  I 
6.50  I 


(«) 


7.90 


(") 


I 


♦'S.OO 

«4.45 

'•4. -JO 

I^-S.OO 


28. 
29. 
30. 
31. 


I 


(") 


(") 


rflO.OO 
flln.Ob 
rfl3.50 
<ni.75 


('») 


5.30 
9. 45 
7.70 
8.05 
G.40 
5.20 
4.55  I 
4.15  ! 
3.80  I 
3.76  I 
3.45 
8.40 
3.40 
3.85 
3.85 
3.95 
4.25 
4.20 
5.75 
/6.45 
/9.76 
8.30 
6. '20 
5. 15 
4.8<) 


5.30 
4.95 
4.75 
4.86 
5.30 
5.60 
5.65 
5.10 
4.60 
4.15 
3.85 
3.50 
3.35 
3.05 
3.00 
2.90 
2.90 
2.  85 
•2.70 
2.(50 
'2.50 
'2.50 
2.80 
3.15 
3.60 
3.95 


3.85 

3775 

3. 45 

3.10 

2.95 

2.85 

2. 65 

2.60 

•2.60 

2.50 

2. 55 

•2.65 

U.GO 

•2.60 

'2.65 

•2.80 

2.80 

3.05  i 

3.*i^>  I 

3.:v>  I 

3.35  1 
3.35  ' 
3. '20  I 
•2.95  ' 

^•*  I 

•2.80  I 
3.20  I 
3.50  ' 
3.35  ' 
•2.95  1 
3.15    . 


3.20 
3.20 
3.20 
3.06 
'2.90 
2.95 
3.05 
•2.80 
2.70 
3.10 
3. '25 
3.15 
•2.85 
•2.70 
•2.65 
2.60 
2.40 
•2.30 
2.  ^20 
•2.20 
•2. '20 
2.10 
•2.00 
•2.00 
'2.00 
•2.00 
'2.80 
2.80 
'2.80 
■2.90 


I 


3.10 

3.50 

3.35 

3.25 

3.10 

3.05 

3.00 

3.45 

4.20 

4.00 

3.70 

3.56 

3.70 

3.60 

3.00 

3.00 

3.00 

3.05 

3.40 

3.40 

3.00 

3. '20 

'2.80 

•2.80 

•2.75 

•2.80 

2.95 

3.45 

3.40  I 

3.45 

4.10 


iug. 

Sept. 

3.80 

8.10 

3.65 

8.06 

3.40 

8.06 

3.80 

8.10 

3.55 

3.06 

3.60 

8.00 

3.40 

8.10 

3.30 

8.20 

3.85 

3.00 

3.30 

2.95 

4.10 

3.20 

3.45 

2.96 

3.95 

•2.80 

4.15 

3.50 

3.80 

6.95 

8.46 

6.15 

3.26 

4.75 

8.15 

4.60 

3.05 

4.20 

3.40 

3.90 

8.96 

3.60 

3.95 

3.50 

4.30 

3.35 

4.05 

8.20 

4.20 

8. -20 

4.00 

8.10 

3.66 

3.10 

3.55 

8.75 

3.40 

8.70 

3.30 

3.76 

3. -20 



8.65 
3.60 
3.90 
8.75 
3.65 
3.50 
8.40 
8.40 
8.40 
3.80 
8.20 
8.90 
8.70 
8.90 
4.20 
4.80 
4.05 
3.90 
3.75 
3.60 
4.85 
7.60 
9.15 
7.10 
6.25 
6.60 
6.20 
6.00 
4.80 
4.70 
4.50 


4.35 
4.20 
4.10 
4.06 
3.96 
4.00 
8.90 
8.80 
3.80 
8.70 
8.70 
3.70 
3.80 
4.40 
4.35 
4.25 
4. '20 
4.10 
4.05 
4.00 
3.90 
4.05 
4.40 
4.70 
4.60 
4.55 
4.45 
4. 80 
4.20 
4.00 


4.00 
4.1Q 
105 
185 
S.90 
3.7S 
S.M 
8.65 
3.55 
3.ff 


9- 
5. 

'I      _^ 


«  River  frozen  at  \i\vT.     From  January  1  to  *23 
frozen  iktokv. 
f*  Ice  jam  nl  pier  Febniary  25  to  March  7. 
<^Ice  jam  threefourth.s  mile  below  bridge  is  cause  of  rise. 


♦'  lee  jam  cause  of  rise. 

''River  open. 

/  Upper  Delaware  ice  cause  of  ri^ 


moN.  gbover; 

mo  HOTT. 
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LEHIGH   RIVER  NEAR  SOUTH   BETHLEHEM,  PA. 

Ibis  station,  which  was  established  September  22,  1902,  by  Prof, 
usfield  Merriman,  of  Lehigh  University,  is  located  at  New  Street 
idge,  between  Bethlehem  and  South  Bethlehem,  Pa.  The  standard 
lin  gage  is  attached  to  the  hand  rail  near  the  right  bank  on  the 
rer  side  of  the  bridge.  The  length  of  chain  from  the  end  of  the 
ight  to  the  marker  is  43.77  feet.  The  datum  of  the  gage  is  referred 
bench  mark  No.  72  of  the  Lehigh  Valley  Railroad,  which  is  an  iron 
1  set  in  the  south  pier  of  New  Street  Bridge;  elevation,' 22.32  feet, 
is  bench  mark  is  232.87  feet  above  sea  level.  Discharge  measure- 
mts  are  made  from  the  bridge  to  which  the  gage  is  attached.  This 
idge  has  nine  spans,  but  the  river  is  confined  to  three,  except  at  high 
iges.  The  right  bank  is  high  and  will  not  overflow,  but  on  the  left 
ok  the  river  overflows  at  high  stages  and  joins  Monocacy  Creek, 
lich  is  tributary  to  Lehigh  River  a  few  rods  below  the  station.  The 
tial  point  for  soundings  is  the  face  of  the  pier  on  the  right  bank. 
16  channel  is  straight  for  several  hundred  feet  above  and  below  the 
ition.  The  bed  is  composed  of  sand  and  gravel,  which  is  free  from 
gfetation  and  is  permanent.  The  velocity  is  fair.  The  gage  is  read 
ce  daily  by  Harry  E.  Edmonds. 

The  observations  at  this  station  during  1904  have  been  made  under 
e  direction  of  N.  C.  Grover,  district  hydrographer. 

tH»charge  meiisurenients  of  Lehigh  River  near  Sauth  Bethlehem^  Pn.^  in  1904- 


Date. 


Hydrographer. 


olv  21  . 


November? 


R.  J.  Taylor  . . . . 
H.  D.  Comstock. 


width. 


Feet. 


Area  of 
flection. 


293 


Sq.feet. 
760 
923 


Mean 
velocity. 


Ft.  per  see. 
1.10 
1.38 


CJage 
height. 


Fret. 
2.29 
2.69 


Pis- 
charge. 


Sec-feet. 
838 
1,276 
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Mean  daily  gage  height,  in  feet,  of  Lehigh  River  near  South  Bethlehem,  Pa.,  /or  190^. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not-Idw. 

1 

2.80 
2.80 
2.50 
2.90 
2.70 
2.70 
2.70 

3.00 
2.80 
2.80 
2.70 
2.80 
2.90 
2.90 

3.30 
3.40 
4.00 
4.52 
3.50 
3.60 
10.26 

6.60 
6.76 
5.70 
4.70 
4.50 
.4.30 
4.30 

3.00 
3.00 
2.90 
2.80 
2.80 
2.70 
2.60 

2.80 
2.80 
3.00 
2.70 
3.20 
8.20 
3.10 

2.60 
2.50 
2.40 
2.30 
2.20 
2.10 
2.60 

2.50 
2.40 
2.60 
2.70 
2.60 
2.50 
2.30 

2.20 
2.20 
2.30 
2.10 
2.20 
2.10 
2.20 

2.40 
2.» 
2.30 
2.30 
2.30 
2.30 
2.80 

1 

2.80 ;  1« 

2 

1»-   V 

3 

2.80  1    2." 

4                 

2.70      2. 

5 

2.70'    2. 

6 

2.70,    1 

7 

2.70  '    2 

8 

2.80 

4.10 

9.16 

4.30 

2.60 

3.00 

3.96 

2.40 

2.10 

2.30 

2.60  1    2 

9 

2.70 

3.90 

6.60 

4.40 

2.60 

3.10 

3.10 

2.40 

2.10 

2.30 

2.60      i 

10 

2.60 

3.50 

5.80 

4.30 

2.60 

3.90 

3.10 

2.40 

2.40 

•2,30 

•2.60  !    '. 

11 

2.60 

3.10 

6.80 

4.00 

2.70 

2.90 

3.00 

2.20 

2.30 

2.60  1    '. 

12 

2.70 

3.00 

4.60 

3.90 

2.60 

2.70 

2.60 

2.10 

2.50 

2,60  '    : 

13 

2.80 

2.90 

4.30 

3.80 

2.40 

3.80 

2.70 

2.40 

2.10 

2.70 

2.60  '    ; 

14 

2.80 

2.80 

4.10 

3.70 

2.40 

2.66 

2.40 

2.36 

•2.70 

3.20  1    ; 

16        

2.70 
2.60 

2.80 
2.80 

4.00 
3.90 

3.60 
3.40 

3.00 

3.10 
3.00 

2.30 
2. '26 

•2.50 
2.40 

3.60 
3.70 

«.70 
2.60 

3.-20  1   ; 

16 

3.10 

17 

2..'i0 
2.40 

2.70 
2.70 

3.70 
3.70 

3.30 
3.20 

2.80 
2.70 

2.90 
2.70 

2.20 
•2.40 

•2.30 
2.30 

3.20 
2.80 

•2.60 
2.60 

•2.90 
2,80 

18 

19 

2.40 

2.60 

3.60 

8.10 

2.70 

2.60 

•2.70 

•2.20 

2.80 

•2.40 

•2.80 

20 

2.70 

2.60 

4.80 

3.10 

2.70 

2.50 

•2.60 

2.40 

2.70 

•2.40 

2.70 

21 

2.40 

2.60 

4.30 

3.10 

2.60 

2.50 

2. '20 

3.15 

2.60 

2.50 

3. -20 

22 

2.80 

6.63 

4.20 

3.10 

2.60 

2.50 

2.20 

2.90 

2.60 

6.30 

3.10 

23 

6.40 

4.66 

4.30 

3.00 

2.50 

2.50 

•2.10 

3.00 

2.60 

4.70 

3.10 

24 

6.40 

4.30 

4.40 

3,00 

2.60 

2.40 

2.30 

2.  go 

2.50 

4.10 

3.00 

25 

4.16 
3.80 

4.10 
3.30 

4.70 
6.30 

2.90 
2.90 

2.r^ 

2.60 

2.40 
2.40 

2.40 
2.60 

•2.60 
2.50 

2.30 
2.30 

3.80 
3.60 

2.90 
•2.80 

26 

27                 ... 

3.70 
3.30 

3.26 
3.10 

5.10 
4.90 

3.00 
3.20 

2.70 
2.60 

2.30 
2.20 

3.60 
3. '20 

2.40 
•2.30 

2.30 
2.30 

3.40 
3.20 

2.80 
2.80 

'28 

29 

3.30 

3.30 

4.:«) 

3.20 

2.40 

2.a. 

3.00 

2.30 

•2.30 

3.10 

2.80 

30 

3.20 

4.10 

3. 10 

2.40 

2.60 

'2.80 

•2.30 

•2.60 

3.00 

•2.W 

31 

3.10 

4.10 

2.80 



'2.60 

•2.20 

2.90 



' 

MUSCONETCONG    RIVER   NEAR    BLOOM8BURY,  N.  J. 

This  station  wa.s  established  July  4,  11K)3,  by  E.  P.  Roundey.  It 
located  at  the  first  highway  bi-idge  ovei*  Muscoiieteong  River  abo 
the  village  of  Blooni^bury,  N.  J.  The  IIX)/^  gage  was  a  vertical 
by  6-inch  cypress  board  spiked  to  the  right  a))utment  near  the  do\^ 
stream  end.  It  lead  from  0  to  10  feet,  and  was  graduated  withg 
vanized-iron  staples.  A  sUindard  chain  gage  was  installed  at  tl 
station  on  April  12,  1904,  by  F.  II.  Tillinghast  to  the  same  dati 
as  the  staff  gage;  length  of  chain,  12.40  feet.  The  bench  mark  i?* 
square  chiseled  on  the  top  of  the  right  abutment  at  its  downstrei 
end.  Its  elevation  is  9.()3  feet  a]>ove  the  gage  datum.  Dischai 
measurements  are  made  from  the  downstream  side  of  the  two-s|) 
highway  bridge  to  which  the  gage  is  attached.  The  initial  point  i 
soundings  is  the  end  of  the  hand  rail  on  the  right  bank.  The  chani 
is  straight  for  200  feet  above  and  100  feet  below  the  station.  T 
current  is  swift,  and  both  banks  are  low  and  liable  to  overflow.    T 


'^^HOYT?^™']    BBLAWABE   BIVER   DRAINAGE    BASIN. 


103 


feed  of  the  stream  is  composed  of  gravel.  The  channel  is  broken  by 
tike  central  pier  of  the  two-span  bridge,  and  at  high  stages  part  of  the 
'Water  flows  around  the  bridge.  Grage  readings  are  taken  twice  each 
day  by  Michael  Kieffer. 

The  observations  at  this  station  during  1904  have  been  made  under 
iihe  direction  of  N.  C.  Grover,  district  hydrographer.* 

Digcharge  measuremenU  of  Mugconeicong  River  near  Bloomsbury^  N.  /.,  in  1904. 


D&te. 

Hydrographer.         '     Width.  " 

Area  of 
section. 

Mean 
velocity. 

Gage 
height 

Dis- 
charge. 

June7 

July  23 

AoKnst24 

^'ovemberS 

J.  C.  Hoyt 

R.  J.  Taylor 

J.  C.  Hoyt 

Ftet, 
64 
64 
64 
60 

Sq.feet. 
118 
119 
100 
108 

Ft.  per  tec. 

1.56 

.80 

1.07 

1.35 

FM. 
1.48 
1.14 
1.22 

Sec.'feet 
184 
95 
106 

H.  D.Comstock 

1.29 

147 

JA'on  daHy  gage  height,  in  /«<,  of  Muiconetcong  River  near  Bloomtbury,  N,  /.,  for  1904. 


Day. 

Jan. 

1.75 
1.68 
«2.18 
2.42 
2.20 
2.08 
1.92 
1.68 
1.68 
1.62 
1.60 
1.S2 
1.62 
1.82 
1.65 
1.58 
1.65 
1.60 
1.40 
1.38 
1.50 
2.35 
4.55 
2.70 
2.80 
2.05 
1.96 
1.88 
1.82 
1.7H 
1.72 

Feb. 

_ 

1.72 
1.60 
1.72 
1.70 
1.68 
1.60 
1.85 
1.95 
1.65 
1.65 
1.62 
1.66 
1.62 
1.60 
1.62 
1.35 
2.62 
1.86 
1.40 
1.46 
1.40 
<-5.58 
2.45 
2.65 
1.98 
1.80 
1.72 
1.98 
1.78 



Mar. 

1.78 
1.80 
2.66 
1.98 
1.82 
1.75 
4.75 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

, 

(*) 

1.66 
1.51 
1.41 
1.38 
1.33 
1.41 
1.28 
1.43 
1.36 
1.83 
1.33 
1.31 
1.31 
1.28 
1.43 
1.41 
1.38 
1.33 
1.36 
1.43 
1.31 
1.33 
1.28 
1.25 
1.21 
1.23 
1.23 
1.21 
1.18 
1.13 
1.38 

1.81 
1.25 
1.28 
1.28 
1.28 
1.35 
1.38 
1.31 
1.33 
1.33 
1.28 
1.25 
1.18 
1.18 
1.18 
1.13 
1.13 
1.08 
1.08 
1.11 
1.06 
1.06 

.93 
1.05 
1.11 

.93 
1.13 
l.a^) 
1.18 
1.18 



1.13 
1.16 
1.08 
1.03 
1.03 
1.03 
1.08 
1.58 
1.48 
1.35 
1.33 
1.21 
1.18 
1.16 
1.06 
1.03 

.98 
1.11 

.98 
1.11 
1.06 
1.01 
1.05 
1.02 
1.12 
1.12 
1.10 
1.10 
1.05 
1.12 
1.08 

1.18 
1.08 
1.08 
1.05 
1.90 
1.12 
1.06 
1.10 

i.m 

1.08 
1.35 
1.18 
1.12 
1.18 
1.12 
1.08 
1.08 
1.06 
.96 
1.20 
1.28 
1.20 
1.25 
1.20 
1.12 
1.05 
1.05 
1.08 
1.08 
1.02 
1.00 

1.05 
.95 
.95 

1.00 

i.aj 

1.00 
1.00 

.95 
1.00 

.90 

.98 
1.10 

.90 
4.06 
3.36 
2.22 
1.85 
1.55 
1.50 
1.32 
1.32 
1.26 
1.20 
1.18 
1.18 
1.20 
1.15 
1.18 
1.12 
1.18 

1.10 

2 

1.08 

3.... 

4 

1.15 
1.10 

5.... 

1  12 

6 

1  V* 

7 

1.15 

8 

1.18 

9.... 

1.15 

10 

(«») 

(*») 

1.12 

11 

1.08 

12 



1.98 
1.76 
1.63 
1.53 
1.55 
1.55 
1.58 
1.76 
1.38 
1.35 
1.31 
1.28 
1.28 
1.33 
1.31 
1.51 
1.63 
1.61 
1.53 

1.32 

13.... 

1.22 

14 

1.15 

15 

1.12 

16 

1.15 

17.... 

1.12 

18 

1.08 

M 

1.08 

20 

1.12 

21 

2.35 

22 

2.55 

28 

2.20 

J4.... 

1.90 

25 

1.60 

» 

1.52 

».... 

1.42 

28 

1.40 

29 

1.35 

30... . 

1.35 

Jl 

i.:io 

Nov. 


Dec. 


1.30 

1.48 

1.25 

1.'26 

1.25 

1.42 

1.30 

1.48 

1.28 

1.26 

1.28 

1.22 

1.28 

1.25 

1.22 

1.28 

1.22 

1.20 

1.15 

1.20 

1.22 

1.15 

1.22 

1.28 

1.28 

1.25 

1.55 

1.25 

1.32 

1.25 

1.45 

1.22 

1.40 

1.22 

1.40 

1.18 

1.32 

1.-26 

1.32 

1.22 

1.40 

1.22 

1.45 

1.20 

1.40 

1.20 

1.40 

1.22 

l.a'i 

1.20 

1.40 

1.-22 

1.32 

1.42 

i.;k) 

1.80 

1.28 

L.-VS 

1.40 

1.52 

1.45 

« Ice  gorging  below. 


ft  Oage  rrnl  wa«»hed  out. 


c  Rain  and  melting  snow  cauMcs  rise. 
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[xo.  IS. 


TOHICKON  CREEK  AT  POINT  PLEASANT,  PA. 

Tohickon  Creek  drains  an  area  of  102  sciuare  miles  in  Bucks  County, 
north  of  Philadelphia.  It  flows  in  an  ei^sterlj  course,  entering  Dela- 
ware Kiver  about  8  miles  above  Lambertville,  N.  el.  In  a  statement 
by  Rudolph  Hering,  printed  in  the  report  of  the  Philadelphia  water 
department  for  1885,  page  350,  is  given  a  classification  of  the  dmin 
age  area  of  Tohickon  Creek,  from  which  it  appears  that  76  square 
miles  is  cultivated  and  improved  and  26  square  miles  untillable  an^ 
wooded.  Measurements  of  the  discharge  of  the  creek  are  made  neai 
its  mouth  at  Point  Pleasant.  Rain  gages  are  located  within  the  dnun 
age  basin  at  Quakertown,  also  at  a  point  about  3  miles  north  o: 
Bedminster,  and  near  Point  Pleasant. 

Tables  of  daily  discharge  in  second-feet,  for  the  ^^ears  1883  to  1899 
inclusive,  are  published  in  Water-Supply  Paper  No.  47,  page  81 
Daily  records  of  gage  height  were  not  kept  during  1900.  The  follow 
iiig  figures  of  discharge  for  1904  were  furnished  by  Mr.  John  E.  Cod 
man,  hydrographer  of  the  Water  Department  of  Philadelphia. 

Afean  daily  discharge^  in  seeond-feei^  of  Tohickon  Creek  at  Point  Pleasant,  Pa.,  for  19(M 


Day.  Jan. 

1 128 

2 162 

a 1(V2 

109 
177 
169 
ir>4 
IM 

9 154 

10 IM 

11 U'2 

12 131 

13 295 

14 1      782 

15 1  1,104 

Irt j  1.144 


I  798 

!  454 

!  - 

I  158 

I  131 

I  489 

23 8,133 


17. 
18. 
19. 
20. 
21. 
22. 


24. 
2f.. 
26. 
27. 
28. 
29. 
30- 
31. 


1,098 
232 
175 
155 
144 
132 
120 
116 


Fob. 

Ill 

107 

108 

110 

111 

99 

453 

085 

190 

89 

65 

58 

56 

51 

49 

49 

49 

49  I 

'M\  \ 

.3  , 

23 

2,090 

632 

272 

218 

128 

76 

39 

173 


Mar. 

'247 

357  I 
490  I 
458  I 
183  I 
HI 
1,616  I 
1,736  I 
447  I 
203  I 

111! 

I 
74 

58 
55 
112 
153 
344 
595 
740 
318 
343 


301 
127 
341 
322 
151 
104 
82 
334 


Apr. 

1,494 
1,215 
304 
166 
111 
85 
104 
133 
270 
307 
173 
169 
89 
68 
59 
49 
44 
42 
39 
39 
35 
31 
27 
23 
22 
30 
66 
112 
109 
79 


May.  I  June.  1  July. 


^1 

49 : 


35 

238 

31 

600 

31 

482 

27 

1,119 

21 

422 

21 

157 

23 

94 

20 

67 

23 

56 

23 

44 

15 

33 

.).> 

•23 

•X^ 

24 

34 

2:^ 

26  I 

..2  I 
10  I 
14 


17  i 

47 

i:>  1 

37 

10 

21 

10 

15 

'i 

13 

8l 

13 

10 

18 

25 

15   . 

26 
29 
23 
12 

11 
12 
12 
151 
74 
81 
79 
157 
265 
74 
40 
28 
23 
19 
20 
20 
Xi 
31 

2r. 

20 
18 
39 
31 


44  I 
30  I 


Aug. 


27  I 
76| 
110  I 
75, 
45 
87 
38 
19 
18 
384 
1,415 
398 
106 
1,331  j 
593  I 
138  I 
72  I 
42 
31 
517 
749 
286 
184 
119 
59 
43 
34  I 
JO  I 
27  I 


Sept. 

Oct. 

Nov.  1  iMf 

17 

46 

33  , 

16 

38 

27 

15 

81 

26  1 

10 

35 

81 

9 

27 

27| 

12 

21 

23 

10 

18 

2Sl 

10 

16 

28, 

12 

w 

26  1 

11 

15 

28l 

7 

17 

80 

4 

217 

36 

10 

199 

63, 

1,459 

106 

41?' 

4.395 

61 

440  1 

868 

45 

487| 

404 

39 

460 

99 

85 

226' 

58 

29 

148  , 

41 

33 

148  1 

82 

2,004 

154 

31 

1.035 

12»i 

31 

261 

901 

24 

76 

78 

67 

60 

^^ 

58 

45 

41 

44 

36 

49 

38 

44 

36 

BOVEK, 
T. 


]    DELAWARE   RIVEB   DRAINAGE    BASIN. 


105 


filed  tnonthly  dUcharge  of  Tohickon  Ore^k  at  Point  PUamnij  Pa.,  for  1904. 
[Drainage  area.  102.2  ftquare  mileft.] 


Month. 


Discharge  in  second-feet. 


Run-off. 


Maximum.  I  Minimum. 


3,133 

'  2,090 

'  1,736 

1,494 

'  715 

I  1,119 

I  265 

;  1,415 

T 4,395 

2,004 

r 487 

r 556 

eyear 4,395 


116 

23 

55 

22 

7 

13 
11 
18 
4 
14 

2:^ 

17 


Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inchen. 

412 

4.03 

4.65 

214 

2.09 

2.25 

354 

3.46 

3.99 

183 

1.79 

2.00 

46.9 

.459 

.529 

152 

1.49 

1.66 

49.6 

.485 

.559 

229 

2.24 

2.58 

258 

2.52 

2.81 

155 

1.'52 

1.75 

116 

1.14 

1.27 

80.5 

.788* 

.908 

188 


1.83 


24.96 


NESHAMINY   CREEK  AT   Fr)RKS,  PENNSYLVANIA. 

Irainage  basin  of  Neshaminy  Creek  is  immediately  soutli  of 
Tohickon  Creek  and  of  a  portion  of  that  of  Perkiomen  Creek, 
•earn  flows  in  a  general  southeasterly  and  southerly  course, 
r  Delaware  River  at  a  point  about  12  miles  above  Philadelphia, 
nt  of  measurement  is  at  the  forks  of  Big  and  Little  Neshaminy 
The  drainage  area  at  this  point  is  139  square  miles,  of  which 
cultivated  and  improved  and  11  miles  untillable  and  wooded, 
ly  discharges  from  1H84  to  1900  are  given  in  Water-Supply 
^o.  47,  pages  90  to  98.  The  table  of  daily  discharge  for  1904 
•nished  by  Mr.  John  E.  Codman. 
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^fean  daily  disehargey  in  wcand-feet,  of  Neshaminy  Creek  atforks^  Pennsylvania^  for  1901 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

Oct. 

Not.    Deo. 

1 

119 
92 
88 
88 
88 
88 
88 
.88 
92 
105 
106 
106 
344 
1,060 
965 

144 

185 

125 

125 

125 

518 

2,274 

864 

125 

125 

125 

115 

89 

72 

768 

463 

369 

321 

243 

80 

3,137 

1,637 

277 

135 

108 

91 

73 

71 

1.549 
632 
288 
195 
161 
148 
179 
194 
513 
564 
235 
188 
164 
137 

S3 
T2 
63 
61 
47 
48 
40 
38 
38 
39 
38 
35 
34 
33 

153 
124 
113 
84 
334 
414 
2,502 
860 
189 
147 
135 
107 
80 
72 

26 
24 
21 
18 
17 
22 

118 
1,314 

149 
17 

130 
80 
82 
78 

65 
79 
65 
44 
34 

896 
91 
46 
86 
1,148 
1,546 

256 

248 
1,012 

268 

58 
50 
52 
47 
41 
S8 
S4 
29 
28 
31 
81 
31 
81 
182 

47 
42 
88 
37 
35 
39 
38 
27 
29 
80 
83 
2,«7 
861 
167 

93 

2 

85  I 

3 

K.I 

4                   

78 

5 

75 

6 

m\ 

7 

68  1 

8 

71 

9 

72 
75 
109 

10 

11            

12 

125  1 

13 

408  1 

14 

1 
1.568  1 

540  ! 

15 

?2 

75 

118 

40 

68 

43 

8,911 

120 

16 

532 

63 

194 

104 

42 

67 

89 

135 

828 

101 

492  1 

17 

189 

54 

232 

98 

37 

48 

37 

102 

176 

92 

419, 

18 

154 

54 

755 

86 

36 

46 

82 

87 

135 

85 

288 

19 

125 

54 

995 

85 

33 

42 

81 

72 

118 

77 

201 

20 

106 

63 

383 

80 

33 

39 

30 

1,596 

94 

72 

188 

21 

106 

118 

205 

75 

83 

41 

29 

482 

84 

3,560 

176 

22 

1,592 

4,007 

885 

71 

29 

94 

27 

224 

76 

602 

152 

23 

4,696 

304 

473 

67 

31 

80 

28 

233 

68 

262 

138' 

24 

1,336 
380 
470 

182 
134 
105 

253 
208 
329 

61 
63 
72 

28 
19 
20 

33 
30 
26 

20 
22 
285 

162 
120 
97 

69 
54 
55 

198 
174 
156 

126  ' 

25 

111  1 

26 

105         1 

27 

450 
314 

213 
189 
154 

89 
287 
613 

328 
181 
143 
125 
380 

103 
131 

117 
98 

18 

;: 

19 
^6 

•21 
22 

27 
2ft 

203 

48 
48 
37 
30 

86 
79 
73- 
64 

58 

o5 
61 
46 
47 

186 
116 
105 
101 
97 

«.'   i 

28 

59  1    l.C 

29 

mI     -> 

80 

54  1       ^ 

31 

'       1 

1 

EntinuUed  monthly  discliarge  of  Neshaminy  Creek  atforkSj  PennJtylvania^  for  1904. 
[Drainage  area,  189  wiuare  miles.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October  ... 
November . 
December  . 


Discharge  in  second-feet. 


Maximum. 


The  year  . 


4,696 
4,007 
3, 137 
1,549 
246 
2,502 
1,314 
1,596 
3,911 
3,560 
1,558 
1,090 

4,696 


Minimum. 

Mean. 

88 

468 

54 

:«3 

71 

433 

61 

219 

15 

43.5 

21 

184 

17 

97.6 

34 

290 

28 

199 

27 

305 

54 

2a5 

31 

114 

Run-off. 


Second-feet 


Depth  i 


I-'„-\--    I    in-che, 


15 


3.37 


3.8 


245 


2.76 

2.9 

3.12 

3.6 

1.58 

1.7 

.320 

.3 

1.32 

1.4 

.702 

.8 

2.09 

2.4 

1.43 

1.6 

2.19 

2.5 

1.47 

l.( 

.820 

A 

1.76 

23.1 

^GTOVBB,-j    i>BLAWARE   BIVEB   DRAINAGE   BASIN. 
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SCHUTLKIIX  RIVER   NEAR  PHILADELPHIA. 

river  receives  the  drainage  of  the  portion  of  southeastern 
^Ivania  lying  between  Lehigh  River  on  the  north  and  Susque- 
River  on  the  south.  It  flows  in  a  general  southeasterly  course, 
ing  into  Delaware  River,  the  city  of  Philadelphia  being  located 
junction  of  these  streams.  Records  of  the  height  of  the  river 
•mount  pool  have  been  kept  for  many  years,  but  not  in  such 
18  to  be  useful  in  computing  daily  discharges.  In  1898,  how- 
nireful  estimates  were  prepared  by  Mr.  John  E.  Codman,  in 
I  of  hydrographic  work,  Bureau  of  Water,  city  of  Philadelphia, 
suits  being  given  in  the  Twentieth  Annual  Report,  Part  IV, 


figures  for  daily  discharge  in  the  following  table  represent  the 
low  of  the  stream,  computed  from  the  amount  wasted  over  the 
>ards  at  Fairmount  dam,  the  pumpage  from  the  river,  the  leak- 
id  also  the  quantity  used  for  power  at  Fairmount. 
following  figures  for  1904  were  furnished  by  Mr.  John  E. 


m: 


lily  discharge^  in  second-feetj  of  Schuylkill  River  near  Philadelphia^  Pa. ,  for  1904- 


Jan.      Feb.      Mar.     Apr.     May.    June.    July.    Aug.     Sept.     Oct.      Nov.     Dec. 


1,803 
1,303 
1.303 
1.308 
1.803 
1,808 
1,303 
1,303 
1,308 
1,803 
1.303 
1,426 
2,910 
3,215 
2.064 
1,308 
1,303 
1,303 
1,303 
1,308 
3,«)68 
27,210 
14,060 
7,003 
3.753 
5,369 
1,946 
1,433 
l,30d 
l,30a 


1,445 
1,445 
1,445 
1.445 
1,445 
1,445 
2.439 
6.187 
3,1»7 
2.024 
1,445 
1,445 
1,445 
1.445 
1,445 
1,445 
1,445 
1,445 
1,445 
1,445 
1,445 
22,810 
21.420 
6.537 
5,058 
4,591 
2.558 
2,654 
4,474 


9,045 
8,934 
6,429 
8.850 
5.129 
3,092 
11,860 
36.180 
14,320 
7,539 
5,299 

4,084 
2,755 
2,498 
2,426 
2,483 
3,675 
6.135 
5,925 
4,756 
4. 475 
4,650 
3,963 
3,397 
3.585 
3,945 
:i,  585 
3,061 
2, 091 
3,112 


6,469 
12,470 
8,434 
5,634 
6,572 
3,391 
3,120 
3,120 
3,484 
4,003 
3,391 
2,887 
2,453 
2,034 
2,034 
1.866 
1,774 
1,774 
1,774 
1.774 
1,774 
1,774 
1,774 
1,774 
1,774 
1,774 
1.774 
1.774 
2.034 
1,866 


I 


1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1.292  i 

1/292  i 

1,292  I 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,292 

1,432 

1,292 

1,292 

5.997 


7,092 
4,294 
5,048 
4,453 
2,991 
4,138 
12,850 
4,136 
3,270 
3,002 
3,630 
2,743 
1,818 
1,730 
1,729 
1,729 
1,729 
1,729 
1,729 
1,729 
1,?29 
1,729 
1.729 
1,729 
1,729 
1,501 
1,3*25 
1,326 
1,325 
1,325 


771 

771 

771 

T71 

771 

771 

771 

871 

803 

771 

771  ; 

771  i 

771  ' 

771  j 

771  I 

771  ; 

771 
771 
771 
771 
771 
771 
771 
771 
771 
771 
771 
803 
771 
771 
771 


1,595 
1,595 
1,595 
1,607 
1,595 
1,595 
1,595 
1,596 
1,595 
1,595 
5,339 
3,500 
1,595 
2,568 
3.137 
1,673 
1,595 
1.596 
1.595 
3,354 
3,981 
3,034 
3,679 
3,506 
1,758 
1.595 
1,595 
1,?95 
1,595 
l,.'V9o 
1.595 


994 
994 
994 
994 
994 
994 
994 
994 
994 
994 

994 
994 

5,456 
29,490 

4,044 
994 
994 
994 

'  991 
994 
994 
994 
994 
994 
994 
994 
994 
994 
994 


Oct. 

Nov. 

1,360 

1,496 

1,360 

1,4» 

1,360 

1,495 

1,360 

1,495 

1,360 

1,496 

1,360 

1.495 

1.360 

1,496 

1.360 

1,496 

1,360 

1,496 

1,360 

1,495 

1,360 

1,496 

4,002 

1,495 

1,878 

1,635 

1,488 

5,173 

1,360 

6,264 

1,360 

8,678 

1,860 

2,930 

1,860 

1,857 

1,360 

2,454 

1,360 

2,875 

11,350 

2,375 

10,780 

2,211 

4,927 

1,822 

2,909 

1,671 

1,961 

1,&12 

1,419 

1,495 

1.360 

1,495 

l,3(i0 

1.49.> 

1,360 

1,495 

1.360 

1.495 

1,360 

1.258 
1,258 
1,25S 
1,268 
1,258 
1,258 
1,258 
1,268 
1,268 
1,258 
1,268 
1,268 
1,268 
1,268 
1,268 
1,258 
1,268 
1,258 
1,258 
1,258 
1,258 
1,258 
1,258 
1,258 
1,258 
1.258 
1,258 
3.531 
4,200 
3,063 
3,045 


-The  above  16  the  loiaJ  flow  o;  thv  river  \n  second-feet. 
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Estimated  monthly  ducharge  of  Schuylkill  River  near  Philadelphia,  Pa. ,  for  1904. 
[Drainage  area,  1,915  square  milee.] 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

27,210 

1,303 

3,196 

22, 810 

1,445 

3,742 

36,180 

2,426 

6,187 

12,470 

1,774 

3,218 

5,997 

1,292 

1,448 

12,860 

1,325 

2,901 

871 

771 

776 

5,339 

1,595 

2,176 

29,490 

•7tf4 

2,194 

11,350 

1,360 

2,278 

5,264 

1,495 

2,013 

4,200 

1,258 

1,542 

36,180 

771 

2,639 

Run-off. 


Second-feet 

per  square 

mile. 


1.67 
1.95 
3.23 
1.68 

.766 
1.51 

.405 
1.14 
1.15 
1.19 
1.05 

.805 

1.38 


Depth  in 
inches. 


1.^ 
2.10 
3.72 
1.87 

.872 
1.68 

.467 
1.31 
1.28 
1.37 
1.17 

.928 

18.69 


Note.— The  above  is  the  total  flow  of  the  river. 

PERKIOMEN  CREEK  AT  FREDERICK,  PA. 

Perkiomen  Creek  drains  an  area  lying  northwest  of  the  city  of  Phil- 
adelphia.    It  flows  in  a  southerly  direction,  emptying  into  Schuylkill 
River  about  7  miles  above  Norristown  and  about  18  miles  above  Phil- 
adelphia.    The  point  of  mea.surement  of  discharge  is  located  at  Fred- 
erick about  12  miles  above  the  mouth,  and  is  also  above  two  large 
tributaries  known  as  West  Swamp  Creek  and  Northeast  Branch  of 
Perkiomen.     Both  of  these  tributaries  have  been  measured — the  first 
at  Zieglerville  and  the  second  near  Schwenkville.     The  drainage  area 
of  the  Perkiomen  above  the  point  of  measurement  is  given  by  Rudolph 
Hering  as  152  square  miles,  of  which  111  are  cultivated  and  improved 
and  41  untillable  and  wooded.    Measurements  of  this  creek  were  begun 
on  August  20,  1884.     Water-Supply  Paper  No.  35  contains  tables  of 
the  daily  discharge  for  the  entire  period  from  1884  to  1899,  inclusive. 
The  records  of  daily  discharge  for  1904,  as  furnished  by  Mr.  John  E. 
Codman,  are  given  in  the  following  table: 
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Mean  daily  discharffe,  in  second-feet^  of  Perkiomen  Creek  cU  Frederick^  Pa.,  for  J 904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1  

54 
87 

121 
154 
119 

670 
613 
694 

1,763 
921 
365 

188 
107 
93 

805 
396 
594 

208 
91 
67 

44 

58 
106 

58 
46 
46 

82 
68 
60 

80 
74 
68 

97 

2 

92 

3 

86 

i 

183 

124 

818 

252 

74 

288 

46 

96 

46 

65 

62 

69 

5 

131 

106 

211 

214 

64 

608 

38 

60 

46 

57 

56 

78 

6 

124 

88 

174 

201 

62 

381 

39 

269 

60 

61 

61 

95 

7 

126 

283 

3,581 

212 

55 

2,583 

164 

126 

55 

63 

59 

88 

8 

128 

1,351 

2,629 

228 

53 

406 

333 

68 

86 

52 

67 

88 

9 

126 

243 

391 

279 

56 

231 

167 

46 

34 

46 

64 

86 

10 

121 

167 

216 

294 

69 

183 

167 

490 

88 

46 

59 

78 

11 

114 

114 

178 

231 

70 

158 

167 

1,376 

34 

54 

76 

75 

12 

1U6 

108 

162 

196 

60 

131 

104 

258 

47 

169 

84 

75 

IS 

106 

108 

132 

167 

62 

100 

76 

130 

62 

258 

147 

75 

M 

765 

61 

128 

188 

63 

88 

?2 

1,886 

1.694 

106 

634 

66 

15 

537 

71 

128 

118 

75 

84 

63 

867 

5,460 

76 

462 

72 

16 

340 

118 

171 

99 

123 

61 

49 

172 

457 

63 

451 

100 

17 

233 

67 

211 

98 

94 

60 

46 

121 

224 

59 

460 

98 

18 

226 
226 

57 
65 

299 
1,095 

97 
92 

67 

54 

64 
52 

44 

60 

94 
70 

148 
126 

62 
61 

806 
233 

82 

19 

96 

2D 

148 

139 

1,087 

69 

79 

3,815 

892 
849 
837 

79 
65 
61 

65 
69 
64 

65 
153 
384 

76 
84 
61 

670 
768 
260 

100 
76 
71 

58 

3,821 

820 

261 
290 

238 

102 

21 

92 

a 

92 

23 

1  4,465 

563 

447 

59 

65 

112 

45 

884 

67 

■298 

194 

92 

H 

671 

247 

205 

224 

■      164 

'      116 

'   118 

1  ™ 

497 
359 
189 
105 
129 
876 

320 
256 
353 
860 
228 
180 
180 
289 

60 
61 
68 
130 
186 
188 
168 

58 
46 
35 
37 
37 
36 
62 
1,117 

66 
46 
43 
41 
40 
66 
88 

42 
42 
53 
128 
99 
66 
62 
54 

167 
120 
92 
64 
60 
60 
58 
58 

64 
58 
69 
76 
70 
70 
88 

202 
168 
142 
124 
108 
87 
80 
84 

176 
166 
128 
102 
108 
113 
101 

160 

25 

214 

•i6 

199 

27 

312 

28 

1,006 

29.... 

659 

30 

320 

31... 

214 
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Eylimated  monthly  ducharge  of  Perkiomen  Creek  at  Ftederickt  Ai.,  for  1904. 
[Dratnage  area,  lfi2  square  miles.] 


Month. 


January  . . . 
February . . 

March 

April 

May 

June 

July 

August 

Septeml)er. 
October  . . . 
Novenil:)er  . 
December  . 


The  vear 


Dischaige  In  second-feet. 


Mazimnm. 


4,465 
3,815 
3,581 
1,763 
1,117 
2,583 

3as 

1,885 
5,460 
3,821 
634 
1,00() 

5,460 


Minimum. 


54 
55 
128 
59 
35 
40 
38 
44 

:^ 

46l 
51  ' 
66 

33 


Mean. 


I 


371 
334 
538 
236 

99.8 
259 

89.5 
272 
313 
241 
179 
163 

258 


Run-off. 


Second-feet  i 


Depth  in 


'"'mnr"  >-»>- 


2.44 
2.20 
3.54 
1.55 

.657 
1.70 

.589 
1.79 
2.06 
1.59 
1.18 
1.07 


'2M 
2.37 
4.08 
1.73 

.757 
1.90 

.679 
2.06 
2.30 

i.8:j 

1.32 
1.23 


1.70        23.07 
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f)lion 60 
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table 62 
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8,  N.  Y.: 

rge 73 

ver  near: 

>tion 76 

rge 76 

eights 77 

it— 

1  dam,  New  York: 

>tion 71-72 

rge,  monthly 72 

f. 

reaervolr  near; 

II 44 

Brook  near: 

>tion 41-42 

rge,  mean  daily 43 

rge,  monthly 44 

k  near: 

Aion 41-42 

rge,  mean  daily 12 

rge,  monthly 43 


Deerfleld  reaervoir  near- 
Doer  fiv  Id,  N.  v.:  Page. 

miiif*ll       44 

Delaware  Itiveral— 
Lambertville.  N.  J.: 

deflcriptlon 99-100 

discharge 100 

gage  heights 100 

Delaware  River  (East  Branch)  nt— 
Hancock.  N.  Y.: 

description . .       98 

discharge 98 

gage  heights 99 

Delaware  River  (West  Branch)  at— 
Hancock,  N.  Y.: 

description 96 

discharge 96 

gage  heigh  ts 97 

Delaware  River  drainage  basin: 

descripUon 94-96 

Dolgeville,  N.  Y. 

East  Canada  Creek  at: 

description 60-51 

discharge,  mean  daily 61-62 

discharge,  monthly 53 

Dunsbach  Ferry  Bridge,  New  York. 
Mohawk  River  at: 

description 29-30 

discharge,  mean  daily 30-«l 

discharge,  monthly 32 

East  Canada  Creek  at— 
Dolgeville,  N.  Y.: 

description 80-61 

dI>«hHrge,  mean  daily 51-62 

dlHcharge,  monthly 68 

Es(>pus  Creek  at  and  near- 
Kingston,  N.  Y.: 

description 66-67 

discharge 67 

discharge,  mean  daily 69 

discharge,  monthly 69 

gage  heights 67 

ratingUble 68 

Olivebridge,  N.  Y.: 

description 63 

discharge 63 

discharge,  mean  daily 66-66 

discharge,  monthly 66 

gage  heights 64 

rating  table 64 

Flnderne,  N.  J. 

Kiihtftn  River  at. 

description 87-88 

discharge HS 

\\v 
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Finderne,  N.  J.— CkintJnued. 

Raritan  River  at— Continued.  Page. 

discharge,  monthly 89 

gage  heights 88 

rating  table 89 

Fort  Edward,  N.  Y. 

Hudson  River  at: 

description 19-20 

discharge,  mean  daily 20-21 

discharge,  monthly 22 

Frederick,  Pa. 

Perkiomen  Creek  at: 

description 108 

discharge,  mean  daily 109 

discharge,  monthly 110 

Glens  Falls,  N.Y. 

Champlain  Canal  feeder  at: 

discharge 73 

Graefenberg  Creek  near- 
New  Hartford,  N.Y. : 

description 39 

rainfall 40 

GmclenbL^rg  resorvolr  near- 
New  HnrtfonJ,  N  V.: 

rainfall 40 

Hancock,  N.Y. 

Delaware  River  (Ka.<<t  Branch)  at: 

description 98 

discharge 98 

gage  heights 99 

Delaware  River  (West  Branch)  at: 

description 96 

discharge 96 

gage  height 97 

Hoosic  River  at— 

Buskirk,  N.Y.: 

description 24-25 

d  ischarge 25 

gage  heights 26 

Hudson  River  at— 

Fort  Edward.  N.  Y.: 

description 19-20 

discharge,  mean  daily 20-21 

discharge,  monthly 22 

Mecha-Jicsville,  N.  Y.: 

description 22-23 

discharge,  mean  daily 23 

discharge,  monthly 23 

Indian  Lake,  New  York. 

Indian  River  at: 

description 24 

stage  of  water 24 

Indian  River  nt— 

Indian  Lake.  New  York: 

description 24 

stage  of  water 24 

Johnston  Brook  near— 

Deerfielc'.N.  Y.: 

description 41-42 

discharge,  mean  daily 43 

discharge,  monthly 44 

Kingston,  N.  Y. 

Esopus  Creek  at: 

description 66-67 

discharge ;       67 

disfhnrgo,  menn  daily 69 

discharge,  monthly 69 


Kingston,  N.  Y.— Continued. 

Esopus  Creek  at— Continued.  Pige. 

gage  heights S! 

rating  Uble 68 

Lambertville,  N.  J. 
Delaware  River  at: 

description 99-1(10 

d  ischarge 100 

gage  heights 100 

Lehigh  River  near- 
South  Bethlehem,  Pa.: 

description 101 

discharge 101 

gage  heights 102 

Uttle  Falls,  N.  Y. 
Mohawk  River  at: 

description 26-27 

discharge;  mean  daily 27-28 

discbarge,  monthly 28-21 

Mahwah,  N.  J. 

Ramapo  River  near: 

description 79-80 

discharge 80 

discharge,  monthly 81-82 

gage  heights .- 80 

rating  table 81 

Mechanlcsville,  N.  Y. 
Hudson  River  at: 

description 22-2S 

discharge,  mean  daily 2$ 

discbarge,  monthly 2S 

Millington,  N.  J. 
Passaic  River  at: 

description 74 

discharge 74 

gage  heights 75 

Millstone,  N.  J. 

MilLstone  River  at: 

description 98 

discharge 98 

gage  heights 94 

Millstone  River  at— 
Millstone,  N.J. : 

description « 

discharge 98 

gage  heights 94 

Mohawk  River  at— 

Dunsbach  Ferry  Bridge,  New  York: 

-UsiTh»tlf<n  29-30 

discharge,  mean  daily 80-31 

discharge,  monthly 32 

Little  Falls,  N.  Y.: 

description 26-27 

discharge,  mean  daily 27-2J' 

discharge,  monthly 28-29 

MuHcuntflcong^  River  ii*«r— 
Biwitnnbury,  N.  J.: 

description 102-M8 

discharge 1* 

gage  heights 1* 

Nail  Creek  at— 
Utica,  N.  Y.: 

description 45-46 

discharge,  mean  daily 46 

discharge,  monthly 46 
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^^y  Creek  at- 
^^  Pennaylvania:  Page. 

<iacription 106 

^hai^e,  mean  daily 106 

^^     (lischarge,  monthly 106 

^  Bart/orf,  X.  Y. 
^ffi(</tn T*i' rg  <." n '(' k  near 

(iest.  ripe  inn        39 

I.'*'  -*'r'  -irnear: 

minfall 40 

^tareh  Factor}'  Creek  near: 

description 36 

discharge,  mean  daily 36 

di!«charge.  monthly 87 

SylTan  Glen  Creek  near: 

description 37 

disicharge.  mean  daily 38 

diwharge,  monthly 39 

J  Mile  Creek  near— 

>rlj»kany,  N.  Y.: 

iliH^ihWft 73 

:>oton  dam,  New  York 

Proton  River  at: 

description 71-72 

discharge,  monthly 72 

abridge,  X.  Y. 

^sopus  Creek  near: 

deficription 63 

dL«4charge 63 

discharge,  mean  daily 65-66 

disicharge.  monthly 66 

gage  heights 64 

rating  table 64 

kany,  X.  Y. 

Sine  Mile  Creek  near: 

discharge 78 

Orlskaiiy  Creek  near: 

description  .-. 32-33 

diwharge 33 

discharge,  mean  daily 34 

diwharge,  monthly 85 

gage  height<4 33-34 

Bkany  Creek  near— 

Orbikany.  X.  Y.: 

description 32-33 

db>charge 33 

discharge,  mean  daily 34 

discharge,  monthly 35 

gage  height8 33-84 

•ale  River  at  and  near- 
Chatham,  X.  J.: 

description 76 

diflcharge 76 

KBge  heights 77 

MUlington,  N.  J.: 

description 74 

discharge 74 

gage  heights 7r> 

*Mc  River  drainage  basin 
description 73-74 

erkiomcn  Creek  at— 
Frederick,  Pa.: 

description U>8  1 

discharge,  mean  daily 109  \ 

discharge,  monthly 110  j 

hiladelphia,  Pa. 
Schuylkill  River  near:  i 

description 107  I 


Philadelphia.  Pa.— Continued. 

Schuylkill  River  near— Continued.        Page. 

discharge,  mean  daily 107 

di.%harge,  monthly 108 

Pluckemin,  X.  J. 

Raritan  River  (North  Branch)  near: 

description 91-92 

discharge 92 

gage  heights 92 

Point  Pleasant,  Pa. 

Tohickon  Creek  at: 

description 104 

dischflnse,  roean  daily 104 

dfw'hrtfgiN  monthly 105 

Pompton  Plains.  N.  J. 

Pompton  River  at: 

description 78 

gage  heights 79 

Pompton  River  at— 

Pompton  Plains,  N.  J.: 

description 78 

gage  heights 79 

Prattsville,  N.  Y. 

Bata>ia  Kill  near: 

description 59 

Schoharie  Creek  at: 

description 54 

discharge 54 

discharge,  mean  daily 57-58 

discharge,  monthly 59 

gage  heights 55 

rating  table 56 

Ramapo  River  near— 

Mahwah,  N.  J.: 

description 79-so 

discharge SO 

discharge,  monthly 81-82 

gage  heights 80 

rating  table 81 

Raritan  River  at— 

Bound  Brook,  X.  J.: 

description 90 

discharge 90 

gage  heights 91 

Flndeme,  N.  J.: 

description 87-88 

discharge 88 

discharge,  monthly M 

gage  heights S8 

rating  table 89 

Raritan  River  (North  Branch)  near— 

Pluckemin.  X.  J.: 

description 91-92 

discharge 92 

gage  helghL»< 92 

Raritan  River  (South  Branch)  at— 

Stanton,  X.  J.: 

description 85-K6 

discharge >^) 

discharge,  monthly 87 

gage  heights S<) 

rating  table '<' 

Raritan  Rivor  drainage  basin: 

desori|»ti(>n S4-H5 

Reels  Creek  near— 

Deerfiekl,  X.  Y.: 

def*erlption 41-42 
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Reels  Creek  near— Continued.  | 

Deerfield.  N.  Y.— Continued.  Page. 

discharge,  mean  daily 4*2 

discharge,  monthly 4S 

RwkAwuy  Uivttr  litJif— 
Boonton,  X.  J.: 

description 84 

discharere 84 

gageheighto 84  ! 

Savage  reservoir  near— 
rtica,  N.  Y.: 

rainfall 41  ' 

Schoharie  Creek  at— 
Pratt«villc,  N.  Y.: 

description 54  , 

diwharge M 

di.HcharR:e.  mean  daily 57-58 

diHcharge.  monthly 59  I 

gage  heights 55  i 

rating  table 56  i 

Schuylkill  River  near- 
Philadelphia.  Pa.: 

description 107 

discharge,  mean  daily  • 107 

discharge,  monthly 108 

South  Bethlehem,  Pa.—  , 

Lehigh  River  near: 

description 101 

discharge 101  ' 

gage  heights 102 

South  Cairo,  N.  Y. 
Catskill  Creek  at: 

description 60 

discharge 60 

discharge,  mean  daily 62 

discharge,  monthly 63  ■ 

gage  heights 61 

rating  table r>2 

Stanton,  X.  J. 

Raritan  River  (South  Branch)  at: 

description 85-S<*. 

discharge 86 

discharge,  monthly S7 

gage  heights .% 

rating  table S7 

Starch  Factor}-  Creek  near— 
Xew  Hartford,  X.  Y.: 

description 35 

discharge,  mean  daily 36 

discharge,  monthly 37 


Sylvan  Glen  Creek  i 
Now  Hart  turd.  N   Y 

deacriptJon  , 

diwh  arge,  metn  dJilly. 

^IHcharge.  monlhlj .... 
Tohickon  Creek  at— 
Point  Pleasant,  Pa.: 

ile>rriptk>ii 

discharge,  mean  daily. . 

discharge,  monthly 

Twin  Rock  Bridge,  N.  Y. 
West  Canada  Creek  at: 

description 

discharge 

discharge,  mean  daily . 

discharge,  monthly 

gage  heights 

Utica,  X.  Y. 

Xail  Creek  at: 

description 

discharge,  mean  daily. . 

discharge,  monthly 

Savage  Reservoir  near: 

rainfall 

Wanaque,  X.  J. 

Wanaque  River  at: 

description 

discharge 

gage  heights 

Wanaque  River  at— 
Wanaque,  X.  J.: 

description 

dischaige 

gage  heights 

Wappinger  Creek  near— 
Wappinger  Falls,  N.  Y.: 

description 

discharge , 

gage  he|j§rhts 

Wappinger  FalV*.  X.  Y. 
Wappinger  Cpeek  near: 

desc>ription 

discharge 

gage  heights 

West  Canada  Creek  at — 

Twin  Rock  Bridge,  N.  Y.: 

description 

discharge 

discharge,  mean  daily.. 

dis(>harge.  monthly  .... 

gage  heights 
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PUBLICATIONS  OF  UNITED  STATES  GEOLOGICAL  SURVEY. 

[Water-supply  Paper  No.  125.] 

The  publications  of  the  United  States  Geological  Survey  consist  of  (1)  Annual 

^port8;    (2)   Monographs;   (3)  Professional  Papers;    (4)   Bulletins;    (5)    Mineral 

seoorces;    (6)    Water-Supply  and  Irrigation  Papers;    (7)   Topographic   Atlas   of 

lited   States,  folios  and  separate  sheets  thereof;   (8)   Geologic  AUas  of  United 

Bitee,  folios  thereof.    The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 

m ;  the  others  are  distributed  free.     A  circular  giving  complete  lists  may  be  had 

I  application. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following 

»>-»: 

1.   A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 

ay  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2-   Every  meml)er  of  Congress  is  allotted  a  certain  number,  from  whom  they  may 

*  obtained,  free  of  charge,  on  application. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
.  C.,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
braries  in  the  large  cities  throughout  the  Unite<l  States,  where  they  may  l)e 
onsnlteil  by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
abiects,  and  the  total  number  issuer!  is  large.  They  have  therefore  been  classified 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physics;  F,  Cjreography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
gations; N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 

SerUt  P. —The  hydrographic  progress  reports  contain  the  rej«ult8  of  stream  measuremonL's.    A 
wport  is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
Tbese reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 
W)w  published  as  water-supply  and  irrigation  papers.    The  following  i.s  a  list,  by  years,  of  the  publica- 
tions containing  the  progress  reports  of  stream  measurements.    A  detailed  index  of  these  reports 
(18»-]9(j3)  is  published  as  Water-Supply  Paper  No.  119. 
^888.  Tenth  Annual  Report,  Part  II. 
^*99.  Eleventh  Annual  Report,  Part  II. 
^*90.  Twelfth  Annual  Report,  Part  II. 
'^1.  Thirteenth  Annual  Report,  Part  III. 
^S9a.  Fourteenth  Annual  Report,  Part  II. 
^®5lQ.  BuIleUn  No.  131. 

^^^^.  Bulletin  No.  181;  Sixteenth  Annual  Report,  Part  II. 
^^Qi^.  Bulletin  No.  140.  • 

J^^«.  Water-supply  Paper  No.  11:  Eighteenth  Annual  Report,  Part  IV. 
J ^^7.  Water-Supply  Papers  Nos.  15  and  16:  Nineteenth  Annual  Report,  Part  IV. 
*^S5^.  Water-Supply  Papers  Nos.  27  and  28.  Twentieth  Annual  Report,  Part  IV. 
*^^.  Water-Supply  Papers  Nos.  35.  36,  37,  3H,  and  39.  Twenty-first  Annual  Report.  Part  IV. 
*^O0.  Water-Supply  Papers  Nos.  47,  4s.  49,  n(),  51.  and  52.  Twenty-second  .Annual  Report,  Part  IV. 
^^Ol.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 
^^02.  East  of  Mississippi  River,  Water-Supply  PajK-rs  Nos.  82  and  83. 
West  Qf  MisBissippI  River,  Water-Supply  Papers  Nos.  84  and  85. 

\ 


II  ADVEBTI8EMENT. 

1903.  East  of  MlflBlaslppI  River,  Water-Supply  Papers  No«.  97  and  9S. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 
1901.  East  of  Mississippi  River.  Water-Supply  Papers  Nos.  124, 125. 126,  127, 128.  and  129. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  130, 131, 132, 133, 134,  and  135. 
The  Geological  Survey  and  the  Reclamation  Service  have  snboffices  in  difTerent  parts  of  the  Ci 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  ooi 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows: 

Bojaton,  Mass.,  6  Beacon  street;  Utica,  N.  Y.,  75  Arcade;  AtlanU,  Ga.,  409  Temple  ci»urt:  AM 
Tex..  University  of  Texas;  Chicago,  111..  Federal  Building;  Belle  Fourche,  8.  Dak.:  Cody.  W] 
Denver,  Colo..  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angeleai,  Cal.,  110t$  Braly 
ing:  San  Francisco.  Cal.,  422  Merchants'  Exchange  Building:  Phoenix,  Ariz.;  Carlsbad.  N.  Mei.:l 
Paso.  Tex.:  Billings,  Mont.;  Great  Falls,  Mont.;  Hazen,  Nev.;  Boise,  Idaho;  Spokane.  Wash..  4 
Peyton  Block:  Pendleton.  Oreg. 

Corre8ix>ndence  sliould  be  addressed  to 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C 
July,  1905. 
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ROGRESS   REPORT  OF  STREAM    MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1904. 

P^RT  III. 


By  N.  C.  Grovkk  and  John  C.  Hoyt. 


INTRODUCTION. 

The  hydrographic  work  of  the  United  States  Geological  Survey 
eludes  the  collection  of  facts  concerning  and  the  study  of  conditions 
ecting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
in  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
i^estigations  became  a  distinct  feature  of  the  work  of  the  Surve}^  in 
e  fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
Mex.  Since  that  date  the  work  has  been  continually  and  gradually 
tended  as  larger  funds  became  available.  The  lirst  distinctive 
propriation  for  gaging  streams  was  made  ])y  the  act  of  August  18, 
1^)4,  which  contained  an  item  of  $12,500,  ''for  gaging  the  streams 
d  determining  the  water  supply  of  the  United  States,  including  the 
restigation  of  underground  curront*^  and  artesian  wells  in  the  arid 
d  semiarid  sections."  (Digest  of  Appropriations  for  1895,  p.  270.) 
Since  that  time  a  similar  act  has  been  passed  each  year  and  the 
propriations  have  gradually  increased,  as  sliown  in  the  following 
5le: 

Anmuil  np}YropriatUniH  for  hydrographic  surveys^. 

ar  ending  June  .30,  1895 $12,500 

ar  ending  June  30,  1896 20,000 

•ar  ending  June  30,  1897 50,000 

Wending  June  30,  1898 50,000 

•ar  ending  June  30,  1899 50, 000 

»r  ending  June  30,  1900 50, 000 

ar  ending  June  30,  1901 1  (X^  000 

trending  June  30,  1902 100,000 

ar  ending  June  30,  1 9a3 200, 000 

ar  ending  June  30,  1904 200,000 

ar  ending  June  30,  •19a5 200,000 
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The  chief  feature  of  the  work  of  the  hydrographic  division  is  the 
systematic  study  of  the  flow  of  the  surface  waters  and  the  conditions 
affecting  the  same.  In  this  connection  other  information  that  may  be 
of  use  to  the  engineer  or  others  in  hydrogmphic  studies,  such  as  river 
profiles,  duration  and  (extent  of  damage  by  floods,  water-power  data, 
etc.,  is  collected.  Furthermore,  the  work  has  been  so  directed  that 
the  information  collected  will  be  of  direct  value  in  the  commercial  and 
agricultural  development  of  the  country. 

As  a  result  of  the  increased  appropriations  since  June  30,  1902,  the 
work  has  been  largely  extended  and  thoroughly  systemized.  The 
various  States  have  been  grouped  into  districts,  each  of  which  is  under 
the  supervision  of  a  district  hydrographer  who,  with  a  corps  of  as-sist- 
ants,  devotes  his  whole  time  to  the  study  of  the  hydrographic  ressources 
of  his  district. 

The  methods  used  in  the  collection  of  these  data  and  in  their  prepa- 
mtion  for  publication  are  given  in  detail  in  Water-Supply  Paper  No. 
94.     (Hydrographic  Manual,  U.  S.  Geol.  Survey.) 

The  general  plan  of  stream  gaging  which  has  been  developed  is  to 
obtain  eventually  data  in  regard  to  the  flow  of  all  the  important  streams 
in  the  United  States.  With  this  in  view  gaging  stations  are  estab- 
lished at  points  where  the  data  will  be  of  greatest  commercial  value. 
At  these  stations  discharge  mea^surements  are  taken  from  time  to  time 
at  typical  river  stages,  and  the  daily  surface  fluctuation  is  obtained  by 
means  of  gage  readings.  From  these  two  factors  it  is  possible  to 
estimate  both  the  total  flow  and  its  distribution  through  the  period  of 
observations. 

The  selection  of  the  site  for  a  gaging  station  and  the  length  of  time 
the  station  is  maintained  depend  largely  upon  the  needs  of  each  looal- 
it^^  If  the  stream  is  to  be  used  for  water  power,  special  efforts  are 
made  to  obtain  information  concerning  the  low- water  flow.  If  water 
is  to  be  stored,  the  high  waters  are  given  special  attention.  In  all  sec- 
tions certain  permanent  stations  are  maintained  for  general  statistical 
purposes  to  show  the  conditions  which  exist  through  long  periods. 
They  also  act  as  primary  stations,  and  are  used  in  connection  with 
short  series  of  measurements  to  determine  the  flow  in  particular  por- 
tions of  the  drainage  btisin. 

(laging  stations  are  divided  into  two  geneml  classes:  First,  current- 
meter  stations;  and  second,  weir  stations.  The  former  class  is  sub- 
divided as  to  locaticm  into  bridge,  cable,  boat,  and  wading  station!^* 
Fig.  I  shows  a  cai)le  stiition  with  car,  tiig-line,  inclined  gage,  etc.  In 
addition  to  the  bridge,  cable,  or  boat,  the  ecjuipnientof  a  current-meter 
gaging  stiition  consists  in  a  gage  for  determining  the  daily  fluctuations 
of  tli(»  water  surface,  Ix^nch  marks  to  wliich  the  zero  of  the  gage  is 
referred,  and  ])ermanent  marks  on  the  ])ridge  or  a  tagged  line  indicat- 
ing the  points  of  measurement.    Where  the  current  is  swift  some  appli" 


LETTER   OF   TRANSMITTAL, 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Hydrographic  Branch, 
Wa^/tmgtofi^  J).  C ,  February  ^,  1905, 
Sir:  I  transmit  herewith  the  manuscript  of  Part  III  of  a  series  of 
twelve  papers  which  compose   the   Report   of  Progress  of   Stream 
Measurements  for  the  Calendar  Year  1904.     Parts  I  to  VI  of  this 
teport  contain  the  results  of  the  data  collected  in  the  territory  east 
of  the  Mississippi  Kiver.     Parts  VII  to  XII  are  devoted  to  the  data 
collected  in  the  territory  west  of  the  Mississippi  River. 

The  larger  part  of  the  original  data  for  this  report  was  collected 
under  the  direction  of  district  h^^drographer  N.  C.  Grover,  who  was 
assisted  by  H.  D.  Comstock.  The  assembling  of  the  data  and  their 
preparation  for  publication  were  done  under  the  direction  of  John  C. 
Hoyt,  who  has  been  assisted  bv  K.  H.  Bolster,  Robert  FoUansbee, 
Willis  E.  Hall,  and  A.  H.  Horton. 

I  request  that  this  manuscript  be  published  as  one  of  the  series  of 
Water-Supply  and  Irrigation  Papers. 
Very  respectfully, 

F.  H.  Newell.,  Chief  flnginrer, 
Hon.  Charles  D.  Walcott, 

BirecUyr  United  Stateat  Geological  ^Survey, 
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By  N.  C.  Grovek  and  John  C.  Hoyt. 


INTRODUCTION. 

The  hydrographic  work  of  the  United  States  Geologiciil  Survey 
includes  the  collection  of  facts  concerning  and  the  study  of  conditions 
affecting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
rain  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
investigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
the  fall  of  1888,  when  an  instruction  camp  was  established  at  Erabudo, 
N.  Mex.  Since  that  date  the  work  has  been  continually  and  gradually 
extended  as  larger  funds  became  available.  The  lirst  distinctive 
appropriation  for  gaging  streams  was  made  ]>y  the  act  of  August  18, 
1894,  which  contained  an  item  of  $12,500,  ''for  gaging  the  streams 
and  determining  the  water  supply  of  the  United  States,  including  the 
investigation  of  underground  currents  and  artesian  wells  in  the  arid 
and  semiarid  sections."     (Digest  of  Appropriations  for  LSt^o,  p.  21i).) 

Since  that  time  a  similar  act  has  ])ecn  passed  each  year  and  the 
appropriations  have  gradually  increased,  as  shown  in  the  following 
table: 

Annual  npjrrojmatioiis  for  hydrographic  surreys. 

Vear  ending  June  30,  1895 $12,500 

"^"ear  ending  June  30,  1896 20,  (X>0 

Vear  ending  June  30,  1897 50,000 

Vear  ending  June  30,  1898 50,000 

Vear  ending  June  30,  1899 50,  (X)0 

Vear  ending  June  30,  1900 50,000 

Vear  ending  June  30,  1901 UK),  000 

Vear  ending  June  30,  1902 100,000 

Vear  ending  June  30,  1903 200,000 

Year  ending  June  30,  1904 200,000 

Year  ending  June  30,  1905 200,000 
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The  chief  feature  of  the  work  of  the  h^'drographic  division  is  the  ^ 
syst^»niatic  study  of  the  flow  of  the  surface  waters  and  the  conditions  t 
affecting  the  same.  In  this  connection  other  information  that  may  be 
of  use  to  the  engineer  or  othei*s  in  hydrographic  studies,  sucli  a-s  river 
profiles,  dunition  and  extent  of  damage  by  floods,  water-power  data, 
etc.,  is  colleoted.  Furthermore,  the  work  has  been  so  directed  thit 
the  information  ('oHected  will  l>e  of  direct  value  in  the  commercial  and 
agricultural  development  of  the  country. 

As  a  result  of  the  increased  appropriations  since  «Iune  30,  liM)2,  the 
work  lias  In^en  largely  extended  and  thoi-oughly  systemized.  The 
various  Stiites  have  lH»en  groujwd  into  districts,  each  of  which  is  under 
the  supervision  of  a  district  hydrographer  who,  with  a  corps  of  assist- 
ant'^,  devotes  his  whole  time  to  the  study  of  the  hydrographic  resources 
of  his  district. 

The  methods  uscmI  in  the  collection  of  these  data  and  in  their  prept- 
mtion  for  pu])lication  are  given  in  detail  in  Water-Supply  Paper  Na 
1»4.     (Ilydrogmphic  Manual,  U.  S.  Geol.  Survey.) 

Th(>  genend  plan  of  stream  gaging  which  has  been  developed  is  to 
obtain  eventually  data  in  regard  to  the  flow  of  all  the  important  streams 
in  the  United  States.  With  this  in  view  gaging  stations  are  estab- 
lished at  points  where  the  data  will  be  of  greatest  commercial  valae. 
At  these  stations  discharge  measurements  are  taken  from  time  to  time 
at  typical  river  stages,  and  the  daily  surface  fluctuation  is  obtained  by 
means  of  gage  readings.  From  these  two  factors  it  is  possible  to 
estimate  ]>oth  the  total  flow  and  its  distributiott  through  the  period  of 
observations. 

The  selection  of  the  site  for  a  gaging  station  and  the  length  of  time 
tiie  station  is  maintained  depend  largely  uix)n  the  needs  of  each  local- 
ity. If  the  stream  is  to  })e  used  for  water  power,  special  effort<jare 
made  to  obtain  information  concerning  the  low-water  flow.  If  water 
is  to  })e  stored,  the  high  waters  are  given  special  attention.  In  all  sec- 
tions certain  permanent  stations  are  maintained  for  general  statistical 
purposes  to  siiow  the  conditions  which  exist  through  long  periods. 
Tiiey  also  act  as  primary  stations,  and  are  used  in  connection  with 
short  siwws  of  measurements  to  determine  the  flow  in  particular  por- 
tions of  th(*  drainage  ])asin. 

(iaging  stations  are  divided  into  two  geneml  classes:  First,  current- 
mc^ter  stations;  and  second,  weir  stations.     The  former  class  is  sul>- 
divided  as  to  location  into  bridge*,  cable,  ])oat,  and  wading  stations. 
Fig.  1  shows  a  calile  station  with  car,  tag-line,  inclined  gage,  etc.     In 
addition  to  th(»  bridge,  cable,  or  ])oat,  the  e<juipmentof  a  current-meter 
gaging  station  consists  in  a  gage  for  d(*t4»rmining  the  daily  fluctuations 
of  the  water  surface,  bench  marks  to  wliich  the  zero  of  the  gage  is 
referred,  and  jiermanent  marks  on  the  bridge  or  a  tagged  line  indicate 
ing  the  points  of  measurement.    Where  the  curnmt  is  swift  some  appli^ 
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ai'o  usually  at  regular  intervals  varying  from  2  to  20  feet^  ci€peiiif# 
upon  the  size,  and  conditions  of  the  stream.  Tbey  are  known  »  Mitt 
urin^r  |K)ints,  and  at  thcni  the  obnerved  data,  the  veloeiiie^i  and  «oaw 
in^^s,  are  taken.  The  perpendiculars  dropped  from  the^  meanorliil 
points  divide  the  gaging  section  into  strips,  and  for  each  eitrip  or  p«r 
of  strii>s  the  mean  velocity,  area,  and  discharge  are  dei^rfnined  init 
])endent]y;  thus  conditions  existing  in  one  part  of  the  ?<itn3atii  areari 
distribut<»d  to  pjirts  whei'o  they  do  not  apply*  ' 

Tlu*  nietluxls  of  olitaining  velocity  with  the  current  ntetera  wU^ 
are  in  genenil  use  may  be  grouped  into  three  claNvHea:  Siiigl^t^  V^^ 
nmltiple  ]Mjint,  and  integration. 

The  single-i)oint  method  consists  in  holding  the  meter  either  at  lb 
depth  of  the  thread  of  mean  velocity,  or  at  an  arbitnir3*  depths  tint 
whit'h  the  coeftieient  for  reducing  to  mean  velocity  htis  t>eiMi  dfta* 
mined.  Extensive  experiments  bj'  vertical  velocity -rurve«  show  ikH 
the  thread  of  mean  velocity  lies  at  from  0.5  to  0.7  of  the  total  defA. 
In  geneml  practice  the  thread  of  mean  velocit}"  h  considered  to  be  «t(K| 
dei)th,  and  it  is  at  this  depth  that  the  meter  is  held  in  the  majority  of  lli 
measurements,  this  being  known  as  the  six-tenth  depth  niitUKHl.  Ilil 
found  ])y  a  large  numlwr  of  vertical  velocity -curve  mejiJHuremeat^tflka 
on  various  streams  and  under  various  conditionB,  that  the  coefficfflll 
for  ri»ducing  the  velocity  obtained  at  six-tenths  depth  to  oiean  veloc^ 
is  practically  unity,  ranging,  in  a  series  of  910  measui'ement^  made  Hi 
'V'^  gaging  stations,  between  \H  and  IW  per  c^nt,  with  a  mean  f(H*tllft 
iMo  observations  of  lOD  per  cent.  In  the  other  principal  ^ingle-pobl 
method  th(^  meter  is  held  near  the  surfat^e,  usually  1  foot  IjcIow.  orbw 
enough  to  l>e  out  of  the  action  of  the  wind  or  other  di^iturbing  inlit 
eii('(»s.  Tliis  is  known  as  the  sulwurface  method-  The  coeffictenl  for 
nMlucing  th(*  velocities  taken  at  the  sui>suiface  has  beeu  found  hy 
repeated  exp(^riments  with  vertical  velocity -curve^^  to  be  fnaii  85to&J5 
\Hn'  cent,  depending  upon  the  depth  of  the  stream  and  velocity  md 
chaimel  conditions.  This  method  is  sjx3cially  adapted  for  flood  niea!^' 
urerm»nts,  or  when  the  vi»locity  is  so  great  that  the  meter  can  not  k 
kept  at  O.O  depth. 

The  threi*  princii>al  nuiltiple-i>oint  method:^  in  general  use  are:  The 
vertical  velocity-curve;  top  and  lK)ttom;  and  top,  bottom,  and  m^ 
de))th.  In  the  vertical  velocity -curve  mothoil  a  s*M'res  <if  vt*!nfHty 
<leterminations  are  taken  in  the  vertical  at  regular  incervals,  usually 
from  o.;*)  to  1  foot  apart.  Hy  plotting  these  velocities  as  abscissas  and 
their  depths  as  ordinates,  and  drawing  a  smooth  curve  through  these 
points,  the  vertical  velocity -curve  is  produced,  which  shows  the 
change*  in  velocity  from  the  surface  to  the  bottom  of  the  stream.  The 
mean  velo<'ity  in  the  vertical  is  then  obtained  ]>y  dividing  the  depth 
into  the  area  bounded  by  this  mean  velocity-curve  and  the  initial  line. 
Owing  to  the  length  of  time  it  takes  to  make  these  measurements,  they 
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Second-foot  is  an  abbreviation  for  cubic  foot  per  second,  and  is  tho 
])od3'  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a  rate 
of  1  foot  per  second. 

The  acre-foot  is  the  unit  of  capacity  used  in  con ne<^tion  with  storage 
for  irrigation  work,  and  is  equivalent  to  43,560  cubic  feet.  It  is  the 
quantity  reffuired  to  cover  an  acre  to  a  depth  of  1  foot.  There  is  a 
convenient  relation  between  the  second-foot  and  the  acre-foot;  1 
second-foot  flowing  for  twenty -four  hours  will  deliver  86,-100  cubic 
feet,  which  ecjuals  1.9835  acre-feet,  or,  approximately,  2  acre-feet. 

The  expression  '"second-feet  per  square  mile"  means  the  numberof 
cubic  feet  of  water  flowing  each  second  from  everv  s<|uare  mile  of 
drainage  area. 

''  Depth  in  inches''  means  the  depth  of  water  in  inches  that  would 
have  cov(»red  the  drainage  area,  uniformly"  distributed,  if  all  the  water 
could  have  accumulated  on  the  surface.  This  quantity  is  used  for 
comparing  run-otf  with  rainfall,  which  quantity  is  usuallv  given  in 
depth  in  inches. 

It  should  be  noticed  that  "'acre-feet"  and  '"depth  in  inches"  repre- 
sent the  actual  quantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "second-feet,"  on  the  contrary,  is  merely 
a  rate  of  flow,  into  which  the  element  of  time  does  not  enter. 

The  base  data  for  computing  the  daily  discharge  of  a  stream  are  the 
various  discharge  measurements  and  the  daily  gage  heights,  and  suffi- 
cient discharge  measurements  should  be  had  to  cover  the  range  of 
gage  heights.  The  fundamental  laws  upon  which  these  computations 
are  based  are  the  following: 

(1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at 
or  near  tho  giiging  station  remain  constant; 

(2)  Neglecting  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream,  th(^  discharge  will  be  the  same  whenever  the  stream  is  at  » 
given  stage;  and 

(3)  The  discharge  is  both  a  function  of,  and  increases  gi'aduaUy 
witli,  tho  gage  heights. 

As  tho  bods  of  many  streams  are  changeable,  the  problem  diviA^^ 
itself  into  two  classes:  (1)  Those  of  streams  with  permanent  or  prac^^' 
cally  pornianont  bods,  and  (2)  those  of  streams  with  changeable  beC**"*      \ 
The  ])aso  data  and  methods  of  obtaining  thom  are  the  same  for  eitl^^^ 
class,  and  it  is  only  in  tho  computation  of  tho  mean  daily  flow  tt^  ^ 
ditloront  motliods  are  nocossary. 

In  dotormining  tho  daily  dischargo  of  stronnis  with  permanent  bec^^' 
the  results  of  tho  dischargo  moasuromonts  are  plotted  on  crosssecti^^ 
paper,  with  gage  heights  as  ordi nates  and  discharges  as  abs<>issj^^*^' 
Through  those  points  a  smooth  curve  is  drawn,  which  shows  the  d^^^ 
charge  for  any  gage  height,  and  from  which  a  rating  table  ispivpare 
The  mean  velocity  and  area  determined   for  each  discharge  measui ^ 
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nent  are  also  plotted.  Through  these  points  the  curves  of  mean 
relocity  and  of  area  are  drawn,  and  the  rating  curve  is  largely  deter- 
nined  by  taking  the  product  of  the  mean  velocity  and  the  area  at 
irarious  stipes  as  determined  by  these  curves.  These  curves  of  mean 
velocity  and  area  are  of  special  value  in  determining  the  loc^ation 
}f  the  rating  curve  for  stages  at  which  actual  discharge  measurements 
ire  not  available  and  for  extending  the  discharge  curve  outside  the 
limits  of  the  measurements.  In  the  preparation  of  the  rating  table 
the  discharge  for  each  tenth  or  half-tenth  on  the  gage  is  found  from 
iie  curve.  The  first  and  second  differences  of  these  discharges  are 
then  taken  and  adjusted  according  to  the  law  that  they  shall  either  be 
constant  or  increasing,  never  decreasing.  The  discharges  in  the  table 
ire  then  changed  in  accordance  with  these  adjusted  differences.  In 
making  up  the  station-rating  curve,  the  individual  discharge  measure- 
ments and  the  conditions  under  which  they  were  taken  are  carefully 
studied,  in  order  that  proper  weight  shall  be  given  to  each  measure- 
ment. Rating  curves  in  general  take  the  form  of  a  parabola,  and 
as  a  rule  the  high-water  portion  of  the  curve  approaches  a  straight 
line.  For  stations  of  permanent  character,  the  results  of  the  measure- 
ments from  year  to  year  should  be  within  5  per  cent  of  the  curve,  with 
the  exception  of  those  taken  during  high  wat«r,  when  the  probable 
Jrror  may  be  as  high  as  10  per  cent. 

The  determination  of  the  daily  discharge  of  streams  with 
•hangeable  beds  is  difficult,  and  unless  frequent  discharge  measure- 
ments are  made,  the  results  obtained  are  only  roughly  approximate. 
for  streams  with  continually  shifting  beds,  such  as  Colorado  River 
md  Rio  Grande,  discharge  measurements  are  made  every  two  or  three 
lays,  and  the  discharges  for  the  intervening  days  are  obtained  by 
nterpolation,  modified  by  the  gage  heights  for  these  days.  For  sta- 
tions with  beds  which  shift  slowly,  or  are  only  materially  changed 
luring  floods,  station  rating  curves  and  tables  can  be  prepared  for  the 
Periods  between  changes,  and  satisfactory  results  can  be  obtained  with 
Wo  or  three  measurements  a  month,  providing  measurements  are 
aken  soon  after  the  changes  occur. 

In  determining  the  flow  for  periods  when  the  streams  are  frozen, 
pecial  rating  curves  and  tables  have  to  be  prepared  from  measure- 
ments taken  under  these  conditions.  The  methods  of  constructing 
We  curves  and  tables  are  the' same  as  for  open  sections.  The  dis- 
fiarge  measurements,  however,  are  taken  either  by  integration  in  ver- 
cais  or  by  vertical  velocity-curves,  as  sufficient  experiments  have  not 
?en  made  on  ice-covered  .streams  to  determine  the  laws  which  govern 
»e  position  of  the  thread  of  mean  velocity. 

The  Report  of  Progress  of  Stream  Measurements  for  the  Calendar 
ear  1904,  of  which  this  is  Part  III,  is  published  in  a  series  of  twelve 
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WakM-Supply  Paj^ers,  Nos.  124-135,  inclusive,  under  the  following 
subtitles: 

Part  1.   Atlantic  coast  of  New  England  drains^. 

Part  2.  Hiulnon,  PaH8aic,  Karitan,  and  Delaware  River  drainages. 

Part .'{.  SuMiuehanna,  Patapeco,  Potomac,  James,  Roanoke,  Cape  Fear,  and  Ytdkm 
Kivcr  drainages. 

Part  4.  Saiitee,  Savannah,  Ogeechee,  Altamalka  rivers,  and  Eastern  Gulf  Qf  Mexin 
drainapi. 

Part  5.   t^astern  Missisi^ippi  River  drainage. 

Part  6.  (.Treat  Lakes  and  St.  Lawrence  River  drainage. 

Part  7.  Iludnon  Bay,  Minnesota,  Wapsipinicon,  Iowa,  Des  Moines,  and  MisBoori 
River  drainajjres. 

Part  8.  Platt^s  Kan.sa><,  Meraniec,  Arkansas,  and  Red  River  drainages. 

I*art  9.  Western  ( Jiilf  of  Mexico  drainage. 

Part  10.  Colora<io  River  and  the  Great  Basin  drainage. 

Part  11.  The  (Jrent  Basin  and  Patrific  Ocean  drainages  in  California. 

Part  12.  Columbia  River  an<l  Puget  Sound  drainage. 

The  territory  covered  by  each  jmper  is  given  in  the  subtitle,  and 
the  lar^(u-  drainages  are,  for  convenience  in  arrangement,  subdivided 
into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as  prac- 
ticable, geoj^raphically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
g^aging  stations,  the  results  of  the  computations  based  upon  the  obser- 
vations and  such  other  information  that  has  been  collected  that  has  a 
direct  h(»aring  on  th(»se  data,  including,  as  far  as  practicable,  descrip- 
tions of  the  drainage  areas  and  the  streams  draining  them. 

P'or  eacli  regular  station  are  given,  as  far  as  available,  the  following 
da  til : 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 

3.  (iage  height  table. 

4.  Rating  table. 

5.  Tabh>  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give,  as  far  as  possible,  such  general 

facts  about  the  locality  and  equipment  as  would  enable  the  reader  to 
Hnd  tiic  station  and  use  the  same.  Thej^  also  give,  as  far  as  possible, 
a  complete  history  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data 
collected. 

The  discharge  measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  \'ear.  This  includes  the  date,  the 
hydrographer's  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  daily  gage-heights  gives  for  each  da\'  the  fluctuations 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  I'ead- 
ings  taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  in  the  evening. 
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'he  rating  table  gives  discharges  in  second-feet  corresponding  to 
ti  stage  of  the  river  as  given  by  the  gage  heights. 
n  the  table  of  estimated  run-off  the  column  headed  ' '  Maximum  "  gives 
mean  flow  for  the  day  when  the  mean  gage  height  was  the  highest, 
it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage  height, 
the  gage  height  is  the  mean  for  the  day,  there  might  have  been  short 
iods  when  the  water  was  higher  and  the  corresponding  discharge 
^r  than  given  in  this  column.  Likewise  in  the  column  of  "  Mini- 
m  '■  the  quantity  given  is  the  mean  flow  for  the  day  when  the  mean 
e  height  was  lowest.  The  column  headed  *'  Mean  '^  is  the  average 
7  for  each  second  during  the  month.  Upon  this  the  computations 
the  two  remaining  columns  which  are  defined  on  page  12  are  based, 
n  the  computations  for  the  tables  of  this  report  the  following  gen- 

I  and  special  rules  have  been  used: 

Ftindamenlal  rulei  for  computation. 

The  highest  degree  of  precision  consistent  with  the  rational  use  of  time  and  money 
nperative. 

.  All  items  of  computation  should  be  expressed  by  at  least  two  and  by  not  more 
Q  four  significant  figures. 

.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose 
cent  of  error  is  5  times  the  average  per  cent  error  of  all  the  other  measurements 
•old  be  rejected. 

.  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places, 
dropping  the  last  figure,  the  following  rules  apply: 

a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without  chang- 
the  preceding  figure.     Example:  1,827.4  becomes  1,827. 

b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and  increase 
J  preceding  figure  by  1.     Example:  l,827.d  becomes  1,828. 

c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even 
are,  drop  the  5.     Example:  1,828.5  becomes  1,828. 

d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd 
ire,  drop  the  5  and  increase  the  preceding  figure  by  1.  Example:  1,827.5  becomes 
28. 

>•  In  constructing  and  applying  rating  tables  a  maximum  limit  of  one-half  per 
't  error  should  seldom  be  exceeded. 

Special  rules  for  computation. 

•  Rating  tables  are  to  \ye  constructed  as  close  as  the  data  upon  which  they  are  based 
J  warrant.  No  decimals  are  to  be  used  when  the  discharge  is  over  50  second-feet 
.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are  tabulated. 

•  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities 
below  100  second-feet.  Between  100  and  10,000  second-feet,  the  last  figure  in  the 
nthly  mean  shall  be  a  significant  figure.     This  also  applies  to  the  yearly  mean. 

•  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  monthn  shall 
carried  out  at  least  tolhree  significant  figures,  except  in  the  case  of  decimals,  where 

first  significant  figure  is  preceded  by  one  or  more  naughts  (0),  when  the  quantity 

II  l)ecarried  out  to  two  significant  figures.  Example:  1.25;  .125;  .012;  .0012.  The 
rly  means  for  these  quantities  are  always  to  be  expressed  in  three  significant 
ires  and  at  least  two  decimal  places. 
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The  rt^sults  of  the  stream  measurements  made  during  previoud  yeui 
by  the  United  States  Geological  Sun-ey  can  be  found  in  the  foUowiij 
Survey  publications.  A  detailed  index  of  these  reports  is  given  ii 
Water-Supply  Paper  No.  119. 

1888.  Tonth  Annual  Report,  Part  II. 
imi  Eleventh  Annual  Rei>ort,  Part  II. 
1890.  Twelfth  Annual  Reix)rt,  Part  II. 
181)1.  Thirt€H?nth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-supply  Pai)er  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply   Papers    Nos.    15  and  16;   Nineteenth  Annual  Report, 

Part  IV. 

1898.  Water-Supply    Papers    Nob.    27    and    28;  Twentieth  Annual  Report, 

Part  IV. 
18^)9.  WatA^r-Supply   Papers   Nos.  35   to  39,  inclusive;   Twenty-first  Annual 
Report,  Part  IV. 

1900.  Water-Supply  Pai>erH  Nos.  47  to  52,  inclusive;  Twenty-second  Annial 

Rep«»rt,  Part  IV. 

1901.  F^t  of  the  Miss^issippi  River,  Water-»Supply  Papers  Noe.  65  and  75. 
Wt»st  of  the  MiK»<is!!«ippi  River,  Water-Supply  Papera  Noe.  66  and  75. 

1902.  F>ast  of  the  Missiiwippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  the  Mississippi  River,  Water-Supply  Papers  No«.  84  and  85. 

1J)03.  I^^ist  of  the  Mississippi  River,  Water-Supply  Papers  Nob.  97  and  98. 

West  of  the  Mississippi  River,  Water-Supply  Papers  Nob.  99  and  100. 
1904.   Kiifit  of  the  Mississippi  River,  W^ater-Supply  Papers  Nos.  124  to  129 
inclusive. 
West  of  the  Mississippi  River,  Water-Supply  Papers  Not*.  130  to  135 
inclusive. 

A  limited  number  of  thoso  are  for  free  distribution,  and  a8  long  a 
the  supply  lusts  they  may  be  obtained  by  application  to  the  Directo 
United  States  (leologieal  Survey  or  to  members  of  Congress..  Oth( 
copies  are  filed  with  the  Superintendent  of  Public  Documents,  W»^l 
in^ton,  D.  (-.,  from  whom  they  may  be  had  at  nominal  cost.  Copi< 
of  (lovernment  publications  are,  as  a  rule,  furnished  to  the  piibl 
libraries  in  our  large  cities,  when*  they  ma}'  bo  consulted  by  thoi 
interested. 

C00PP:UATI0N  AXJJ  ACKXOWTjKDG^IEXTS. 

iMost  of  the  mea.suremcnts  presented  in  this  pai)er  have  l)een  obtains 
through  local  hydrographers.     Acknowledgment  is  extended  to  oth 
persons  and  corporations  who  have  assisted  local  hydrographei>i 
have  cooperated  in  any  way,  either  by  furnishing  records  of  the  heig 
of  water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphal)etically  by  States,  gives  the  nan 
of  the  resident  hydrographers  and  others  who  have  assisted  in  fi 
nisbing  and  preparing  the  data  contained  in  this  report: 
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Mtiryland. — Resident  hydrographer,  E.  G.  Paul  during  first  half  and  N.  C.  Grover 
during  the  laat  half  of  the  year,  assisted  by  H.  D.  Comstock.  Acknowledgment  is 
dne  to  the  State  Geological  Survey  for  cooperation  in  the  work  to  the  extent  of  paying 
the  observers. 

AVic  Jersey, — Resident  hydrographer,  E.  G.  Paul  during  first  half  and  N.  C.  Grover 
during  the  last  half  of  the  year,  assisted  by  H.  D.  Comstock. 

Penmylmnia. — Resident  hydrographer,  E.  G.  Paul  during  first  half  and  N.  C. 
Grover  during  the  last  half  of  the  year,  assisted  by  R.  J.  Taylor  and  H.  D.  Comstock. 
Acknowledgments  are  due  to  E.  Mather,  president  of  the  board  of  water  commission- 
ers, and  C.  M.  Nagle,  chief  engineer,  Harrisburg;  James  F.  Fisher,  city  engineer  of 
Williamsport,  Pa.,  for  cooperation  in  securing  gage  heights  on  Susquehanna  River,  and 
Dr.  Gary  T.  Hutchinson,  for  discharge  measurements  and  records  of  gage  height  at 
McCall  Ferry. 

rvrginia. — Resident  hydrographer,  E.  G.  Paul  during  first  half  and  N.  C.  Grover 
during  the  last  half  of  the  year.  Acknowledgments  are  due  to  J.  D.  Hofford,  mana- 
ger of  the  Willson  Aluminum  Company,  at  Holcomb  Rock,  Va.,  for  gage  heights 
of  James  River  at  that  place. 

Weft  Mrffinia. — Resident  hydrographer,  E.  G.  Paul  in  the  first  half  and  N.  C. 
Grover  in  the  last  half  of  the  year. 

8U8QUEHANXA  RIVT^R  DRAINAGK  BASIN. 

Susquehanna  River  rises  in  New  York  and  flows  soiithwestward 
a  short  distance  below  the  New  York-Pennsylv^ania  line,  where  it 
turns  to  the  southeast;  near  Wilkesbarre  it  again  bends  to  the  south- 
west and  flows  in  this  direction  as  far  as  Northumberland,  where  it  is 
joined  by  the  West  Branch.  Below  Northumberland  it  flows  south- 
ward and  southeastward  to  Chesapeake  Bay.  Its  total  drainage  area 
is  about  27,400  square  miles,  and  is  larger  than  that  of  any  other  stream 
on  the  Atlantic  slope  of  the  United  States.  It  is  not  navigable  above 
the  fall  line  near  its  mouth. 

As  the  drainage  basin  embraces  such  a  large  area,  it  is  varied  in  char- 
acter. In  New  York  the  stream,  with  its  tributaries,  flows  through  a 
rolling  and  sometimes  rather  })roken  country,  bounded  by  a  mountainous 
region  on  the  north.  In  this  pail:  of  the  course  its  bed  is  of  gravel 
or  sand,  with  an  occasional  rock  ledge.  Its  banks  are  moderately 
high  and  not  extensively  su>)ject  to  overflow.  In  Pennsylvania  it 
f^nters  a  mountain  region,  and  its  course  is  in  places  tortuous  as 
It  winds  among  the  parallel  langes.  Its  bed  is  generally  composed  of 
drift  materials,  gravel,  sand,  and  bowlders,  and  its  l)anks  are  high, 
l^low  the  mouth  of  the  West  Branch  the  slope  becomes  more  irregu- 
'ai',  and  at  several  places  there  are  rapids  where  the  stream  flows  over 
a  rock  bottom.  In  the  lower  part  of  its  course,  from  Marietta  to 
Havre  de  Grace,  the  stream  occupies  a  deep,  broad  valley,  varying  in 
^idth  from  a  few  hundred  feet  to  inoio  than  a  mile.  On  either  shore 
J^  is,  for  the  most  part,  bounded  by  rocky  hluH's  and  table-lands  liav- 
^^g  elevations  from  100  to  500  feet  above  its  waters. 
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The  West  Branch  has  its  source  in  the  mountains  of  Cambria  County, 
Pa.,  at  an  elevation  of  2,000  feet  or  more  above  the  sea.  It  flows 
generally  eastward  through  Pennsylvania  and  joins  the  main  stream  at 
Northumberland.  Its  total  drainage  area  is  about  7,030  square  miles. 
In  its  upper  course  this  tributary  drains  a  mountainous  country,  while 
in  its  middle  and  lower  course  the  surface  is  hilly. 

Juniata  River  rises  in  Center  County,  Pa.,  and  flows  in  a  south- 
easterly direction  into  Susquehanna  River  16  miles  above  Harrisburg. 
Its  drainage  basin  is  mountainous  and  for  the  most  part  covered  with 
forest  growth.     It  has  an  area  of  3,530  square  miles. 

All  available  hydrographic  data  for  Susquehanna  River  basin  have 
been  collected  and  published  in  Water-Supply  Papers  108  and  109.  The 
former  of  these  treats  principally  of  the  quality  of  the  water,  while  the 
latter  gives  all  data  available  as  to  fluctuations  in  stage  and  quantity 
of  water  flowing. 

Water-Supply  Paper  No.  109  contains  records  of  flow  at  the  gaging 
stations  described  in  this  paper  and  at  the  following  additional  stations: 

West  Branch  at  Allen  wood,  Pa. 

Tioughnioga  at  Chenango  Forks,  N.  Y. 

Cayuta  at  Waverly,  N.  Y. 

Chenango  at  Oxford,  N.  Y. 

Eaton  and  Madison  brooks  at  Madison  County,  N.  Y. 

Diversions  from  Chenango  River  drainage  basin. 

During  1904  the  United  States  Geological  Survey  has  maintained  the 
following  gaging  stations  in  this  basin: 

Susquehanna  at  Bingham  ton,  N.  Y. 
Susquehanna  at  Wilkesbarre,  Pa. 
Susquehanna  at  Danville,  Pa. 
Sustiuehanna  at  Harrisburg,  Pa. 
Susquehanna  at  McCall  Ferry,  Pa. 
Chenango  at  Binghamton,  N.  Y. 
Chemung  at  Chemung,  N.  Y. 
West  Branch  at  Williamsport,  Pa. 
Juniata  at  Newport,  Pa. 
Broad  Creek  at  Mill  (m^en,  Md. 
Deer  Creek  at  Churchville,  Md. 

The  United  States  Weather  Bureau  maintains  river  stations  in  this 
basin  at  the  following  points: 

Susquehanna  at  Towando,  Pa. 
Susquehanna  at  Selinsgrove,  Pa. 
West  Branch  at  Clearfield,  Pa. 
West  Branch  at  Iwock  Haven,  Pa. 
Juniata  at  Huntingdon,  Pa. 

SUSQUEHANNA    RIVER   AT   BINGHAMTON,  N.  Y. 

This  gaging  station  was  established  July  31,  1901.  A  standard 
chain  gage  is  attached  to  the  upstream  side  of  the  left  span  of  tbe 
Washington  Street  Bridge,  which  is  situated  about  800  feet  upstream 
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rom  the  ]unctio«i  of  Chenango  and  Susquehanna  rivers.  On  account 
►f  the  unfavorable  conditions  produced  by  a  rift,  which  extends  diago- 
lally  across  the  stream  underneath  the  bridge,  discharge  measurements 
je  made  at  Exchange  Street  Bridge,  1,900  feet  upstream.  The  gage 
8  upstream  from  the  crest  of  the  rift  and  over  a  stretch  of  smooth 
rater  extending  to  the  dam,  2,800  feet  above.  Gage  i*eadings  ai'e 
inaffected  by  backwater  from  Chenango  River  at  ordinary  stages. 
fhe  bench  mark  is  a  chiseled  draft  on  the  corner  of  the  left  bridge 
butment,  pn  the  upstream  side.  Its  elevation  is  23.71  feet  above  gage 
bitum.  The  gage  is  read  twice  each  day  by  E.  F.  Weeks.  All  records 
nd  estimates  for  this  station  for  years  prior  to  1905  have  been  revised 
nd  republished  in  Water-Supply  Paper  No.  109. 
The  observations  at  this  station  during  1904  have  been  made  under 
be  direction  of  R.  E.  Horton,  district  hydrographer. 

Dtscharge  meamiremenis  of  Susquehanna  River  at  Binghamtony  N,  Y,,  in  1904, 


Date. 

HydroKra; 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dlacharge. 

[arch  8 

C.  C.  Covert 

Sq.feet. 
3,975 
2,846 
2,524 
736 
825 
1,011 

Ft.  per  sec. 
3.58 
2.60 
4.50 
1.07 
1.29 
2.64 

Fset. 
«11.24 
0  7.90 
6.94 
2.04 
2.13 
2.86 

Second-feet. 
14  254 

larch  12 

do 

7,400 
11,118 

pril  8 

R.  E.  Horton 

uly  13        .     . 

C.  C.  Covert 

786 

^ptember  10.. 

do 

1,061 
2,674 

overaber  21  .. 

H.  R.  Beebe 

alee  gorge  causes  backwater. 
-nn  daily  gage  heighiy  in  feett  of  Sunquehanna  River  at  EinghamUm,  N,  Y.^for  1904, 


Day. 


Jan.  '  Feh. 


3,2A 
3.311 

S.30 

S.I5 
I    3-30 


3.@T 
3.40 

8.67 
3.56 
3.15 
i.4'I 

10.49 
11.92 

10,  Its 


3.10  I   K&2 
i.m      7.15 


2.7B 
2.72 

3.0^ 


4.77 

n.  12 


Mar. 


Apr* 


2.rtl>  frfi.  wr* 


3.87 
a.  20 
3,92 

7.fi« 

11.-10 
13.62 

%.m 

Km 

|.7Ji 

■i.2H 


I 


7.72 

800 

0.20 
fl.to 

^m 

7.H 
51.T4 

ft.  94 
4.»i 


Mar 


s.oe 

i.AS 

4,M 

ass 

a.  13 

%m 
%m 
%m 

2.flft 

'  2,fi.=^ 

'J.  i^ 

:  'L  m 

4.m  I  .1.22 
4.49  I  3.45 


June. 

2.44 

2.3S 

2.»Q 

2,  US 

2.11 

2.4« 

2,57  I 

t.^  I 

4.23  I 

3.43 

2.93 

%m 

■I  43  I 
2.45 
2.  S3  I 


July. 


Adg. 


2.40 

2.35 

2.m 

2.06 
2.60 

a.  40 

2,T2 
2.f€ 
2.3S 
2.50 
2.45 
2.30 
2.^ 
^•>Q 
2.28 
2,  ±2 


Sept.   Ont 


2.28 
2.2& 

2.^ 
2.28 
2. 2D 
2.22 
2,28 
2.22 
2.22 
2.^20 
2,1« 
2. 18 
2.20 
2,1-i 
3.00 
3.10 
2.^1 


1' 


4.12 

s.a& 

2.90 
2.80 
2.68 
2.62 
2.«2 
2,52 
2.4i} 
2.4Li 
2.4fl 

A.  60 
4.68 

3,4^ 


Nov. 


s.o^ 

S.O0 
2.V2 
2.SS 
Z82 
2.H» 
2.92 
2.90 
2.»0 
2.75 
2,75 
a.  75 
2.70 

a.  70 

2.flft 
2.70 
J.7rt 


Dec. 


2.W 
2.82 
2.S5 
2.  TO 

2.85 
2.6B 
2.08 

2.60 
^68 
2.5b 
'2.98 
2.50 
2.fi.S 
%bH 
2.,W 
2.t« 


Anchor  ice.    January  6,  river  frozen  nwirly  acn»«s. 

Heavy  anchor  ice.    River  frozen  r>vcr  2,000  feet  downstream 

gorge  caiuies  backwater  March  4-15. 


(rom  junction  of  the  two  rivers. 
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STREAM   MEASUREMENTS    IN    1904,  PART   III. 


[X0.1& 


Mean  dciUij  gage  height^  in  feet ^  of  Sa9q^iehanua  River  at  Binghamtim,  N.  }'.,/'/r  190h- 

C<)ntiniie<i. 


l>iiy. 


Jan. 


IS. 

19. 
20. 
21. 
22. 
23. 

24. 

25. 
26. 
27. 
28. 
29. 
30. 
81. 


'  8.  IK) 

I  2.98 

.  S.08 

'  3.80 

I  •-'-^ 

,  7.02 

I  7.82 

'u8.27 


Feb. 

6.07 
5.  «7 
5.22 
4.72 
4.52 
4.92 
5.?2 
5.52 
4.67 
4.19 
3.75 
3.67 


Mnr. 

Apr. 
4.39 

May.  June. 

July. 
2.28 

AUtf   ' 

!L65 

Oct 

Sot. 

ITS 

D^ 

3.85 

3.17     2.38 

2.18 

3« 

8.55 

4.49 

2.92  12.23 

2.10 

2.m 

2.41 

2.^ 

:l65    ifO 

3.92 

4.87 

3.22     2.17 

2.06 

±:n 

2.V* 

zn 

■ifift   ?» 

4.45 

1.17 

3.05     2.20 

1.9fi 

2.90 

3.30 

5.« 

1«  1(^ 

4.80 

3.97 

2.75  '  2.18 

2.00 

3. 1« 

2.410 

7.4« 

3,Sfi     13« 

7.42  1  3.97 

2.67     2.14 

1.98 

i,^'i 

2.2S    a96 

:i.T:    i.« 

11.40  ,  3.77 

2.59     2.09 

2.00 

4r^ 

4.1*1 

Kn 

i.^S     JaS 

12. 12  1  3. 79 

2.62     2.06 

2.02 

3.3?( 

3.K2 

iAQ 

JJJ*    iw 

15.92  1  8.96 

2.52     2.02 

2.02 

2.B2 

3.26 

4>« 

i»2    n^ 

15.70     3.93 

2.49     1.99 

2.05 

X7« 

3.22 

436 

1,1*     IlO 

12.62  ift6.83 

2.45     1.99 

2.52 

a-fia 

2.S5 

X92 

lao    ^'O 

8.50  <  6.36 

2.36     2.04 

2,58 

2.48 

zm 

S.65 

2>     9* 

6.90     5.63 

2.36     1.99 

3.12 

2.  SB 

2.R0 

142   i»ft    r« 

6.?2  1 •  2.36    

2.65 

'^.35 



3,1W     .....    i* 

a  Current  oi  stream  very  slugy^ish. 


b  Backwater  from  Chenanj^o  Rivj^r. 


Rating  table  for  Smtquefianna  River  at  Binghmnton,  X.  Y.yfor  190 J  ta  1904i  incl»fi^'' 


Gage 
heiKht. 


Fat. 

1.75 

1.8 

1.9 

2.0 

2.1 

2.  2 

2.  .*] 

2.4 

2.5 

2.6 

2.7 

2.8 

2.9 

8.0 

3.1 

8.  2 

8.8 

8.4 

8.5 

8.rt 

8.7 

8.8 


Dim*harRe. 

Seconfi-fcd 

210 

315 

525 

740 

9H0 

1,180 

1,400 

1,625 

1,855 

2, 085 

2,815 

2, 545 

2,  785 

8, 025 

8,  265 

8, 505 

8,  755 

4,oa5 

4, 255 
4, 505 

4,  755 

5,  (X)5 


(Jajre 
height. 

Fat. 
3.9 
4.0 
4.  I 
4.2 
4.8 
4.4 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 
5.2 
5.4 
5.6 
5.S 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 


DiwharKC. 

Serond-fcti. 
5, 255 
5,510 

5,  770 
6, 080 

6,  800 
6, 570 

6,  845 
7,125 
7,4a5 

7,  ()90 

7,  9S0 

8,  280 

8.  880 

9,  495 
10,  120 
10,760 
11,400 
12,  040 
12,680 
18,820 
18,96(^ 
14,6(K) 


I     Gage 
I     height. 


FYet. 
7.2 
7.4 
7.6 

7.8 
8.0 
8.2 
8.4 
8.6 
8.8 
9.0 
9.2 
9.4 
9.6 
9.8 
10.0 
10.2 
10.4 
10.6 
10.  S 
11.0 
11.2 
11.4 


DischaiKe. 


i^econd-ffxt. 
15,260 
15,920 
16,590 
17,270 
17,950 
18,650 
19,;i50 
20,060 
20,780 
21,500 
22, 220 
22, 940 
23, 660 

24,  880 

25,  100 
25,  820 
26, 540 
27, 260 
27.  9S0 
2S, 700 
29.420 
80,140 


(iage 
height. 


Feet. 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 
13.5 
14.0 
14.5 
15.0 
15.5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.0 


I>i«eh»nre. 

Secmd-f(f1- 
30,8*J0 
1  31,580 
i  .32,300 
j  33,020 
I  33,740 
]    34,470 

'  35,950 
37,820 
39,720 
41,«vtO 

1  43,6(X1 
45,  .550 
47, 5(K) 
49,50(» 
51,5(K> 
53, 500 
55, 50O 
57,  50O 
59, 50O 
61,50(> 
68, 50<> 
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'lUy  disrharge,  In  necond-feet^  of  Siuquehanna  River  nt    Binghamtvn^ 

far  1904. 


N.   Y. 


Jan.       Feb. 

Mar. 

i 
Apr.      May. 

June. 

July. 

Aug.     Sept. 

Oct.      Nov.  '  Dec. 

..     3,705       4,680 

4,430 

16,930     8,430 

1,763 

7M 

1,625  ;  1,366 

6,770 

3,217     2,977 

..      3,880       4,005 

3,730 

21,500  j  6,985 

1,809 

718 

1,510     1,290 

3,880 

3,025 

2,593 

..      4,055       4,480 

5.305 

17,950  '  6,770     1,579 

1.048     2,977     1,356 

2,786 

2,833 

2,665 

..     \'20o  '.    4,6M0 

6.740 

14,440     4,705     1,532 

1.048  1  2,905  1  1,366 

2.545 

2,737 

2,316 

..     4,305       4,3»0  j    y,8l5 

12,040  1  4,280  j  1,579 

872  .  2,085    J,  180 

2,269 

2,698 

2,666 

..     4,455       3,385  \    8.410 

11,880     3,830  .  1,648 

9)8  1  4,305  '  1,224 

2, 181 

2,545 

2,269 

..     3,755  '     6,624     10.100 

12,520     3,337  '  1,763 

8-28     4,005  1  1,366 

2, 181 

2,833 

2,260 

..     3.705     26,8th4     15.070 

14,600  .  2,977  |  2,016 

828  !  2,361  ;  1,224 

1,901 

2,786  i  2,085 

..'    3,385  i  32,012  |  19,100 

15,095  1  2,689     4,680 

828 

1,855 

1,224 

1,740 

2,545 

2,086 

..      3,505     28.160     16.600 

20,600     2,545 

6,165 

828 

1,679 

1,180 

1,671 

2,430 

2,269 

..     3. 2tV5  1  20.132     12,190 

18,825  '  2,292 

4,080 

828 

1,855 

1,136 

1,626 

2,430 

2,039 

..'     2.977      15.095       8.970 

14,440  1  2,200 

2,857 

718 

1,740 

1,136 

2,737 

2,480 

2,977 

..      2.499  !  11.688  :     7,140 

11,?J0  1  2,200 

2.200 

828 

1,400 

1,180 

10, 120 

2,316 

1,856 

..      2,3f.l       9,092       5,860 

9,805  1  1,832 

1.8r6 

7M 

1,224 

1,070 

7,406 

2.315 

2,039 

..      2,tk'v5  1     7,603       5,000 

8,i:i0  1  2,062 

1,6W 

630 

1,180 

3,026 

4,690 

2,269 

2,089 

..      3,145'  11, 7M       7,545 

7,125     3,555 

1,740 

567 

1,356     3,266 

4,130 

2,316 

2,039 

..      2,665     14,120  1     6,300 

6,845  1  4.130 

1,466 

850 

1,224     2,593 

2,906 

2,499 

2.085 

..      3.U25  1  11.624       6,130 

6,570     3,4:« 

1.466 

1,356 

1,136     1,970 

2,645 

2,430 

1,809 

..      2.977      10,3^14  1     4,,*V<0 

6,845  '  2,833 

1.246 

960 

1,136     1,671 

2,315 

2,200 

2,085 

..      3,217       8,  WO  ;    5,3a> 

6,435     3,55.=i 

1,114 

850 

1,224     1,510 

2,131  1  2,200 

1,625 

..      5,005  ,     7,461       6,705 

5, 900  \  3, 1 15 

1,180 

696 

2,785     1,400 

11,240 

2,593 

1.740 

..      2,499  1    6.901  1    6,300 

5, 432     2, 430 

1,026 

740 

3,457 

1,400 

16,250 

4.465 

2.039 

..    14.666       8,(M0 

15.920 

5,432     2,246 

1,048 

696 

6,985 

1,366 

14,440 

4,806 

1.626 

..    17.338     10.504 

:iO.]40 

4,930 

2,062 

938 

740 

6,030 

1,186 

9,185 

4,380 

1,970 

..    18.895  1     9.8fI7 

32,660 

4,980 

2,131 

872 

784 

3.965 

4.305 

6,670 

3,965 

3,217 

..    14.120       7,321 

47,110 

5,406 

1,901 

784 

784 

2,833 

3.630 

6,670 

8,805 

3,886 

..    11,240       6,004 

46,330 

5,330 

i,s:<2 

718 

850 

2,499 

3.555 

6,436 

8,457 

4,006 

..     9,030 

4,880 

34,470 

5,080 

1,740 

718 

1,901 

2,1^ 

2,665 

6,805 

2,785 

20,780 

..     6.624 

4,680 

19,700 

12,5-20 

1,532 

828 

2,039  '  1.809 

2,200 

4,630 

2,499 

23,660 

..     6.219 

11,280 

10,280 

1,532 

718 

3,813 

1,579 

2,545 

4,065 

i2,787 

14,766 

..     5.230 

13,640 

1,632 



2,200 

1.510 

3,467 

9,034 

-On  account  of  backwater  from  Chenango  River  and  ice  gorges,  the  diiwhaigeit  from  March  4 
.  on  April  28  are  uncertain,  and  are  only  e8timates. 
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Estimaled  monOUy  dUcharge  of  Susquehanna  Eiver  at  BinghamJUm,  N.  Y.,  for  1901 
[Drainage  area,  2,400  aqtiare  miles.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

September . 
Octol>er  ... 
November . 
December  . 


The  year 47,110 


Diachaxse  in  second-feet. 


Rnn-K)ff. 


Maximum. 


18,895 

32,012 

47, 110 

21,500 

8,430 

6,165 

3,313 

6,985 

4,305 

16,250 

4,805 

23,660 


Minimum. 


2,361 
3,385 
3,730 
4,930 
1,532 
718 
567 
1,136 
1,070 
1,625 
2,200 
1,625 


567 


Mean. 


5,794 

10,530 

14,010 

10,650 

3,088 

1,769 

1,027 

2,396 

1,850 

5,016 

2,881 

4,226 


5,270 


Second-feet 

persQuare 

mile. 


2.41 
4.39 
5.84 
4.44 
1.29 
.737 
.428 
.998 
.770 
2.09 
1.20 
1.76 


2.20 


Depth  in 
inches. 


2.78 
4.73 
6.73 
4.95 
1.49 
,822 
.493 
1.151 


2.41 
1.34 
2.03 


29.78 


SUSQUEHANNA    RIVER   AT   WILKESBARRE,  PA. 

This  gaging  station  was  established  by  E.  G.  Paul,  March  30,  1891^. 
The  standard  chain  gage  is  attached  to  the  upstream  side  of  the  left 
span  of  Market  Street  Bridge.  The  length  of  the  chain  frona  the  end 
of  the  weight  to  the  marker  is  40.83  feet.  The  bench  mark  is  the 
extreme  west  end  of  the  stone  doorsill  of  the  north  entrance  to  the 
Coal  Exchange  Building.  Its  elevation  is  32.99  feet  above  gage 
datum. 

The  Weather  Bureau  has  maintained  a  gage  and  has  records  for  this 
locality  since  1888.  The  datum  of  that  Bureau's  gage,  which  was 
attached  to  the  left-hand  pier,  was  at  the  bottom  of  the  dressed-stone 
portion  of  the  pier,  at  an  elevation  reported  to  be  535  feet  above  sea 
level.  During  low  stages  of  the  river  the  water  recedes  from  the  pier, 
rendering  it  impracticable  to  read  this  gage.  On  account  of  the  low 
water,  which  in  1897  had  gone  below  the  city  datum,  it  was  decided 
to  put  the  zero  of  the  new  gage  4  feet  below  the  zero  of  the  old 
Weather  Bureau  gage,  so  as  to  obviate  minus  readings.  In  order, 
therefore,  to  compare  with  former  records  it  is  necessary  to  add  4  feet 
to  the  old  figures.  The  danger  mark  of  this  W^eather  Bureau  gage  is 
at  14  feet  (or  18  feet  on  new  gage),  as  at  this  (Oevation  the  west  bank 
of  the  river  is  under  water  in  places. 

Discharge  measurements  are  made  from  the  downstream  side  of  tlie 
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dge,  which  has  a  total  span  of  700  feet  between  abutments.  The 
tial  point  for  soundings  is  at  the  end  of  the  iron  hand  rail  on  the 
t  bank,  downstream  side.  The  channel  is  straight  for  about  one- 
irth  mile  above  and  below  the  station.  There  is  a  bar  across  the 
^er  about  one-half  mile  above  the  station,  and  another  at  about  the 
me  distance  below,  with  deep  water  between  these  two  points. 
IB  current  is  sluggish  at  low  stages.  The  right  bank  is  low  and 
erflows  at  a  gage  height  of  about  20  feet.  The  left  bank  is  above 
dinary  floods.  The  bed  of  the  stream  is  composed  of  sand  and 
avel,  and  is  somewhat  shifting.  There  is  but  one  channel,  broken 
'  three  bridge  piers.  A  few  willows  grow  under  the  right  span, 
iring  low  water,  measurements  have  been  made  by  wading  at  a  bet- 
r  cross  section,  at  Retreat,  10  miles  below  Wilkesbarre.  The  Market 
reet  Bridge  is  at  such  an  elevation  above  the  river  bed  that  65  feet 
cable  is  needed  to  sound  across  the  section. 

Since  the  establishment  of  this  station  the  recorded  gage  height  has 
d  a  maximum  range  of  28.5  feet,  and  the  estimated  discharge  has 
en  between  the  extremes  of  146,800  and  1,000  cubic  feet  per  second. 
1  records  and  estimates  for  this  station  for  years  prior  to  1905  have 
en  revised  and  republished  in  Water-Supply  Paper  No.  109.  The 
ge  is  read  once  each  day  by  W.  S.  Bennett,  the  bridge  keeper. 
Observations  of  fluctuations  of  Susquehanna  River  are  made  by  the 
eather  Bureau  above  Wilkesbarre,  at  Towanda,  Pa.,  where  the 
linage  area  is  estimated  to  be  8,000  square  miles.  The  river  gage, 
ide  of  iron,  1  foot  wide  and  one-half  inch  thick,  is  on  the  east  side 
the  road  bridge  over  Susquehanna  River,  and  is  securely  bolted  to 
3  masonry  of  the  pier.  The  graduation  is  from  0  to  25  feet.  The 
^hest  water  was  29  feet,  in  March,  1869,  and  the  lowest,  —0.1  foot,  in 
itober,  1895;  the  danger  line  is  at  16  feet.  The  elevation  of  the 
ro  is  633.7  feet  above  sea  level. 

The  observations  at  this  station  during  1904  have  been  made  under 
5  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measurement*  of  Susquehanna  River  at  Wilkesbarre,  Pa.,  in  1904. 


Date. 


Hydrographer. 


Area  of 
section. 


Sii./fet. 


y20 :  N.C.  Grover 3,864 

y21« ! do '  4,077 

>temberl5..    John  C.  Iloyt '  3,670 

tober  1 do '  4,220 

vember5...    H.  D.  Comstoek 4,218 

vember  7  . . .i do 4, 057 


Mean 
velocity. 

tr  per  8tc. 

Gaffe 
height. 

J-Ytt. 

1.13 

4.05 

1.15 

4.20 

.96 

3.70 

1.44 

4.75 

1.47 

4.61 

1.39 

.» 

Dis- 
charge. 


Second-/t. 
4,382 
4,680 
3,540 
6,090 
6,189 
5,660 


a  Measured  at  IMttnton. 
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Mean  iiaUy  gitge  litight^  inffet,  of  SuagtUhanna  River  ai  WiUce^Mrre,  Pa.yfor  iSOi 


Day. 

Jan.       Feb. 

9.00      14.00 
8.90  ]    13.00 
8.50  ;     12.30 
7.20  1    11.60 
6.50.     11.00 
6.70  \blo.90 
7.20       11.60 
7.2.)    '•21.70 
7.30      25.80 
7.40  !    24.60 
7.30     zi.m 

7.10  22.00 
7.1^  ,  20.  :h) 
7.00  /18.00 
6.70  17.00 
6. 40  15. 70 
6.20  ;  14.70 
6.00"     12.90 

tf5.90  12.60 
5.60    A  12. 90 

ihAiO  12.70 
6.0U       12.90 

12. 70  13. 70 
il8.20       12.80 

13.50  12.70 
^•11.<U)  12.60 
A:  10. 10       12.00 

«.-9.00       12.00 

^•8.20       11.50 

J19.20    

13.90    

iihr«)k(>n. 

Mar.      Apr.  | 

10.80  ;  12.00  ' 
10.90  ;  15.10  1 
11.60  1  15.80  i 
16.60  1  14.00  j 
a  18. 20  1  12.00  1 
17.20  '  10.70  ! 

17.90   10.2J ; 

25.20  i  10.63 
<'30.60  '  11.00 
26.60  '  11.70 
21.00  ,  16. 2  J 
«'22.00  ;  14.30 
•-19.30     12.10 
«'17.40     10.80 
*'15.90      9.70 
«'14.90       8.90; 
«-14.00       8.30 
••13.00      8.00  : 
••12.60       7.90' 
12. 80       7. 90  1 
13.60       7.80  ' 
10.60       7.40 
9. 70  ,    7. 10 
16. 90       7. 10  ; 
16.90       7.00  ' 
20.  10       6. 90  ' 
22.90  :    7. -JO 
22.70       7.90 
18.40     12.40 
14.20  ',  12.80 
11.70  , 

May. 

Jiuie. 

5.70 
7.40 
7.00 
6.40 
6.00 
9.10 
7.40 

e.40 

6.60 
11.60 
10.90 
8.60 
7.10 
6.20 
5.60 
5.20 
5. 10 
5.60 
4.80 
4.50 
4.30 
4.10 
4.80 
4.00 
3.90 
3.80 
3.70 
3.50 
3.50 
3.40 


July. 

Aug. 

4.80 
4.40 
4.20 
4.30 
5.30 
5.00 
4.40 
4.60 
5.00 

..« 

4.60 
4.00 
8.90 
3.80 
8.60 
8.50 
8.40 
3.30 
8.80 
8.20 
8.20 
8.80 
3.70 
4.90 
6.40 
5.80 
5.30 
4.60 
4.80 
4.10 
3.90 

3.70 
8.60 
8.50 
3.40 
8.40 
8.80 
3.80 
8.30 
3.50 
3. 5  J 
3.80 
8.30 
8.20 
8.10 
8.60 
5.50 
4.30 
4.80 
4.40 
4.10 
3.80 
8.60 
8.40 
3.« 
8.40 
4.00 
5.40 
6.80 
5.2) 
4.70 

Oct.  1 

3f*tJ 

I 

1 

11.50 
10.60 
9.40 
8.40 
7.60 
7.00 
6.70 
6.!I0 
6.00 
5.70 
5.50 
5.20 
5.00 
4.80 
4.80 
6.10 
8.00 
7.90 
7.10 
11.20 
10.20 
8.50 
7.30 
6.50 
6.50 
6.70 
6.50 

r,.90 

6.00 
5.  .V) 
5.30 

8.50 
S..V, 
8.60 
3.50 
3.50 
3.50 
8.60 
8.70 
4.20 
3.80 
8.70 
4.10 
4.50 
4.20 
3.90 
3.80 
3.60 
3.90 
8.60 
3.70 
4.20 
3.80 
3.60 
3.40 
3.80 
3.40 
8.70 
3.60 
3.60 
3.80 
4.10 

5,40 

bM 

5.20 

i.m 

4.8? 
t.OD 

4.00 
S.9Q 
31  HO 

8.90 
7.00 
8.30 
6.90 
COO 
5.50 
5.10 
4.« 
5.00 
8.60 
10.20 
10.20 
8.80 
7.40 
6.90 
6.70 
6.40 
6.00 
5.90 

km 
tm 

150 
L» 
4.  ft) 
4,6] 
1.* 
C40 

A 

2 

ittl 

3. 

til 

4 

iD 
itt 
IV 

li 

If 

18 

5 

6 

7 

8 

9 

10 

11 

12 

13 

4.30     If    ' 
4.20      18 

4.30      131 
4.90'    1» 

4.30 !    t^    1 
4.40'    18 
4.30  1    18 
4.30,    X* 
4.30      li 
160  1   li 
4.60  >    18 
5.30^    t» 
5.80  i    i« 
520'    !» 
5.00,    1» 
4.80,  mOi 
4.20  '  13,^S 
4.20    n^ 

im 

14 

1*, 

16 

17 

18 

19 

20 

21 

22  

23 

24 

25        

2ti            

27 

28 

29 

M)..- 

31 

II  Iro  still  \ 

/'I'loM-d  with  anchor  i<*o  a.»i  far  ny  h.«»  R^inHoni. 
Icr  vtarto'l  at  r».ir>  p.  m.:  movt'd  until  Fehrua:y  10,  12  in. 


Gorged  below  city. 


•/  HiKli'-si  KnKv  roadhiK  W.tJO. 
••Still  j;«»rKtMi, 
/  I(M'  hl«K'k»Hl  a.M  far  as  Tunkhannrx'k.  Ta. 

uh'i'  start!'*!  at  Tittston  at  !.:«)  p.  m.,  at  Wilkt'sbarre,  2  p.  m.    River  closed  December  10  tow. 
iiH'Misivt'. 
tt  Icr  hlnckfd  a.»»  far  as  Iju'cyvilli',  I*a. 
/ 12  nii«lniKl»t.  icr  still  running:  stream  nearly  full. 
J  KiviT  full  i>f  runniuK  ice  all  day;  10  p.  m.,  very  little  ice  running. 
*■•  Anchor  ice. 
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Me  for  Siisqaehanna  River  at  WUkesbarre,  Pa.,  from  March  SO,  1899,  to  Decem- 
ber 31,  1904. 


Discharge. 

Gage 
1    height. 

1 

1  Discharge. 

1     Gage 
'    height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Seeond/eet. 

J^et. 

Secuml/tet. 

Fed. 

Second-feet. 

Second-feet. 

1        .  620 

4.3 

5,070 

1       6.6 

13,170    1 

9.8 

28,200 

720 

4.4 

5,340 

!      6.7 

13,590     ' 

10.0 

29,200 

820 

4.5 

'       5,620 

6.8 

14,010 

10.2 

30,100 

930 

;    -*•« 

5,910 

6.9 

14,440 

10.4 

31,100 

l,a50 

4.7 

1      6,210 

'       7.0 

14,870 

10.6 

32,100 

1,180 

4.8 

6, 520 

1       7-^ 

15,300 

10.8 

33,000 

1,320 

1       ^-^ 

6,8:^ 

7.2 

15,  730 

11.0 

34,000 

1,470 

!      5.1 

7,150 

7.3 
7.4 

16,160 

11.2 

36,000 

1,630 

7,470 

16,600 

11.4 

36,000 

1,810 

5.2 

7,800 

7.5 

17,040 

11.6 

37,000 

2,000 

5.3 

1       8,140 

j      7.6 

17,490    1 

11.8 

37,900 

2,200 

5.4 

8,490 

7.7 

17,950 

12.0 

38,900 

2,410 

5.5 

'      8,850 

7.8 

18,420     ' 

12.2 

39,900 

i       2,620 

5.6 

1      9, 210 

7.9 

18,900    1 

12.4 

40,800 

2,840 

1      5.7 

9,580 

8.0 

19,380 

12.6 

41,800 

1       3,070 

1      5.8 

9, 950 

8.2 

20,360 

12.8 

42,800 

3,300 

1      5.9 

10,330 

8.4 

2i,:uo 

13.0 

43,700 

3,540 

6.0 

10,720 

8.6 

22,320 

13.2 

44,700 

3,780 

6.1 

11,120 

8.8 

23,300 

13.4 

45,700 

4,030 

6.2 

11,520 

9.0 

24,300 

13.6 

46,700 

4,280 

6.3 

'     11,9:^ 

9.2 

25,300 
26,200     ' 

13.8 

47,600 

4,540 

6.4 

12,340     , 

9.4 

14.0 

48,600 

4,800 

1      6.5 

12,750 

1                    1 

„ 

27,200     1 

based  on  dischai^e  measurements  of  1899,  1900,  1901,  UH)2,  1903,  and  1904. 
ined  l>etween  2  feet  jirage  height  and  19  feet  gage  height.     Tangent  at  8.80 
height  with  a  difference  of  500  j)er  tenth.     Table  applied  to  tenths. 
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Mean  daily  diacharge,  in  ieeond-feeif  ofSutqwhanna  Rkfor  at  WUke$baiTt,  i\i.,/( 


From  February  8  to  March  19,  1904,  discharges  reduced  50  per  cent  on  aa 
ii-e  j?orge. 


']  8U8QXTEHANNA  BIVEB  DBAINAOE  BASIN. 
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ted  monthly  ducharge  of  Susquehanna  River  at  Wilkesbarrey  Pa,f  for  1904- 
{Dninage  area,  9,810  ■qoare  mileB.] 


Month. 


year  . 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


79,600 
75,100 
123,400 
63,900 
36,500 
37,000 

5,620 
12,340 

8,850 
:iO,100 

8,850 
47,850 


123,400 


9, 210 

18,350 

16,600 

14,440 

6,520 

2,840 

2,620 

2,410 

2,200 

3,780 

4,800 

2,200 


2,200 


Mean. 


21,860 

35,720 

52,530 

31,290 

15,750 

11,180 

3,6:% 

5,194 

4,119 

11,260 

5,972 

7,660 


17,180 


Run-off. 


Second-feet 

per  square 

mile. 


2.23 
3.64 
5.34 
3.19 
1.61 
1.14 
.371 
.529 
.420 
1.15 
.609 
.781 


1.75 


Depth  in 
inches. 


2.57 
3.92 
6.16 
3.56 
1.86 
1.27 
.428 
.610 
.469 
1.33 
.679 
.900 


23.  76 


SUSQUEHANNA   RIVER  AT    DANVILLE,  PA. 

tation,  52  miles  below  Wilkesbarre  and  11  miles  above  the 
f  the  West  Branch,  was  established  on  March  26,  1899,  by 
,ul.  It  is  located  at  Mill  Street  Bridge,  600  feet  south  of  the 
uare,  Danville,  Pa.,  near  the  Pennsylvania  Railroad  station, 
mville. 

irch  9,  1904,  this  bridge  was  carried  away  in  the  ice  freshet, 
I  that  date  until  the  water  dropped  below  gage  height,  5  feet, 
was  observed  on  the  Weather-Bureau  gage,  which  is  painted 
er  nearest  the  right  bank.  After  the  water  fell  below  6  feet, 
>tember  30,  its  stage  was  observed  approximately  by  means  of 
T  K^S^^»  which  were  placed  in  position  by  the  gage  reader, 
pumping  station  on  the  right  bank.  These  were  usually  set 
\  of  a  carpenter's  level  and  at  times  were  considerably  in  error, 
xpected  that  the  new  steel  bridge  will  be  in  such  condition 
chain  gage  may  be  replaced  early  in  1905.  The  total  span 
1,300  feet,  broken  })y  six  })ridge  piers,  which  do  not  obstnict 
to  any  considerable  extent.  The  channel  is  stmight  for  about 
mile  above  and  below  the  station.  The  right  bank  is  lia!)le  to 
in  extreme  freshets.  The  bed  is  ro(;ky,  with  some  gravel, 
rmanent.  The  current  is  good,  except  at  extreme  low  water, 
the  establishment  of  the  gage  the  record  shows  a  Yv\.w^tvj;  \\\ 
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[so.lA 


gage  height  of  nearly  25  feet,  and  the  extremes  of  high  and  low  water 
within  tiiat  period  an^  *\stinmted  at  163,000  and  830  cubic  feet  per 
second,  respectively.  The  bench  mark  is  the  extreme  south  end  of  the 
stone  doorsill  at  the  east  entrance  to  the  city  filtering  plant.  Its 
elevation  is  31.7  feet  above  gage  datum.  All  recoixls  and  estimute^:  for 
this  station  for  \  i^urs  prior  to  1905  have  been  revised  and  republished 
in  \Vatrr-Suppl3   pEipiT  No.  109. 

Observations  at  this  station  during  1904  have  been  under  the  direc- 
tion of  N.  C  ( Trover,  district  hydrographer. 

Mean  daily  gage  fieighty  infeHy  of  Susquehanna  River  atDanviUey  Pa.  j  for  1904. 


Day. 


I  Jan. 

■  («) 
.  («) 
.,  («) 

■  («) 

■!  (") 

.,  («) 

-  (") 

.'  («) 

.  («) 

.;  («) 

•  («) 

■:  (") 

•!  (") 

■'  (<') 

.|  (") 

•I  ^") 

.'  («) 

■'  (") 

•\  (") 

.1  («) 

■|  (") 
.!  (<•) 
■I  (") 

•2\ iM9.NT 

25 ''-Jl.OO 

2r. I  Zi.  2') 

27 19.  H5 

2h 17. 9U 

29 IC.IKJ 

30 ir).r)r> 

31 1  ir..  iJT) 


3. 
4. 

5. 

G. 

7  . 

8. 

9. 
10. 
11  . 
12. 
13. 
14  . 

ir>. 

IG. 
17  . 
\H  . 
19. 
20. 

21  . 

22  . 
23. 


Feb. 

Mar. 

14.70 

11.40 

14.10 

11.30 

13.30 

11.80  , 

12. 70 

uVl.  90 

12. 10 

13.80  ' 

11.70 

Ifi.  00 

11.50 

17. 25 

13.10 

19.95 

rf20.00 

/»24. 00 

^^23. 86 

21.25 

19.50 

18.  a=) 

1(1.90 



15.40 
/1 3. 90 
13.00 
12.  10 
11.00 
I  10.  GO 
11.20 
12.30 
12.30 
12. 40 
12.00 
11.70 
11.70 
I  11.40 
11.10 


14.2.-. 
13.  SO 
13.35 
12..V) 
11.75 


U.Oft 

W.  .S5 
U).  60 
10. 10 
10.40 

^.m 

H.  20 
7.90 
7.40 
G.80 
6.30 
6. 10  I 
5.80  'l 
5.40  j 
5.00 

4.70! 

4.30  i 
4.10  I 
4.00 
3.70 
3.  50 
3.  'M) 
3. 30 
:;.  20 
3.00 
4.20 

5.  :>,u 


May. 


7,fiO 
ti.40 

b.m 

4/20  I 

:i.7o  ' 

3.«0 

3.40 

3.30 

3.30 

3.20  I 

3.10  1 

2.90  ' 

....70  I 

3.90  I 

4.50  I 

G.30  1 

G.90 

7.20  I 

G.30 

4.90 

4.40 

4.10 

4.70 

4.40 

3.90 

3.70 

3.70 

3.  «H) 


Juiip. 

4.  CO 
4.20 
4.70 

4.70 
ai0 

4.7H* 
4.30 
4.90 
7.10 
6.20 
4.80  I 
4.70  ' 
4.50 
4.30 
4.00 
3.70  j 
3.30  I 
3.00  j 
2.80  I 
2.  GO  I 
2.60  I 
2.50  \ 
2.50 
2.30  I 
2.20  I 
2.20 
2.10 
2. 10 


July. 

2.€0 
1.90 

LW 

■2.30 
2.10 
i.lO 
2.'00 
1.90 
1.90 
2.00 
2.40 
2.60 
2.20 
1.90 
1.80 
1.80 
1.70 
1.70 
1.60 
1.90 
2.00 
1.80 
1.70 
1.50 
1.80 
l.HO 
2.  (X) 
2. 20 


Aug. 


2.40 
±ba 
2.M 
2.70 
±90 
2.50 
2.40 
2.70 

i.yu 

2.40 
1.90 
1.70 
1.70 
1.60 
1.60 
1.50 
1.40 
1.70 
1.60 
1.50 
1.60 
1.40 
1.40 
1.80 
2.40 
2.90 
2.60 
2. 50 
2.30 
2.00 
1.90 


Kept. 


04't. 


L90 
1.90 

1.80 

1.70 

1.70 

I.1W 

t.SO 

1.50 

1-40 

1.40  j 

1.40  , 

1.30 

1.30  ' 

1.60 

1.90 

2.20 

1.90 

1.70 

1.00 

1.50 

1.50  , 

1.90  ' 

2.40 

2.90  i 

2.30  i 

2.00  I 

2.20  , 

2.70  , 

2. 10  , 

2.40 : 


Nov.   Dec. 


"River  frozen. 

h'VUv  iee  sUirtotl  at  ll.W  a.  111. 

«'Thc  ifo  K«>rg«'cl  1  |i  m. 

•'The  iM4  ■  ^7^^■-^\\l  intM  n  oxL'T. 

'The  ice  Jirnkt^unM  K»^>>rt*J  iiiiM  k-ft  an  ojm-ii  place  by  the  bridpe. 

/The  ice  i*  hUII  ifiirifoi]!  in  therivi:?!'. 

r/The  ice  t,itri^e  Is  j<tlli  in  f  Np  HvtT  nbove  »m«l  l»cl<)\v  t(>\vn. 

A  The  ice  -hLttefl  lU  i  *trhu'k  tiiul  ilie  watir  hacked  up  to  29  feet. 

NoTK.— The  Ktige  height**  for  1904  are  Homewhal  uiieertaiii,  thcnfore  no  estimates  of  flow  have  Invn 
made. 
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SUSQUEHANNA   RIVER  AT   HARRISBURO,  PA. 

1890  regular  daily  observations  of  the  stage  of  Susquehanna  River 
trrisburg  were  started  by  E.  Mather,  president  of  the  Harrisburg 
r  Board.  These  observations  have  been  continued  since  that 
and  have  been  furnished  to  the  United  States  Geolgical  Survey 
igh  the  courtesy  of  Mr.  Mather. 

e  gage  is  located  in  the  pump  well  at  the  pump  house  of  the  city 
•works,  the  well  being  connected  with  the  river  by  two  large 
s.  The  datum  of  the  gage  is  the  low-water  mark  of  1803,  and  is 
ed  65  a  large,  sloping  rock,  about  40  feet  from  the  left  bank  at  low 
•  and  about  halfway  between  the  Walnut  Street  Bridge  and  the 
)ing*f&tion.  The  original  readings  are  taken  in  feet  and  inches, 
or  convenience  in  computations  have  been  reduced  to  feet  and 
s. 

e  first  dis(;harge  measurement  was  made  at  this  station  in  March, 
by  Mr.  E.  G.  Paul,  and  measurements  have  been  made  here  by 
leers  of  the  United  States  Geological  Survey  since  that  date.  The 
uring  section  is  at  the  lower  side  of  the  Walnut  street  toll  bridge, 
bich  point  the  river  is  divided  into  two  channels  by  Fosters 
d,  which  is  here  about  1,200  feet  wide.  This  island  has  low  and 
ng  banks,  and  during  extreme  floods  is  completely  overflowed, 
oi-dinar}^  stages  the  left  channel  is  1,350  feet  wide,  broken  by 
ridge  piers:  the  right  channel  is  1,300  feet  wide,  broken  by  seven 
.  The  banks  of  the  river  are  high.  The  bed  is  composed  of  hard 
rial  and  is  permanent,  except  in  the  spans  adjacent  to  the  island, 
•elocity  never  becomes  too  sluggish  to  measure.  The  initial  point 
fundings  is  the  upright  at  the  end  of  the  handrail  on  the  down- 
m  side  at  the  left  bank. 

ring  the  spring  and  summer  of  1903  a  new  bridge  was  built  across 
nehanna  River  at  Market  street,  which  is  about  1,200  feet  below 
aging  station.  The  piers  of  this  new  bridge  obstruct  the  channel 
e  river  by  between  10  and  15  per  cent  of  the  total  cross  section, 
e  latter  part  of  1903  and  early  in  1904  the  old  piers  on  this  site 
removed,  so  that  the  river  channel  was  left  in  such  condition 
the  eflfect  on  the  stage  of  the  river  at  Walnut  Street  Bridge 
ined  practically  unchanged. 

the  summer  of  1904:  certain  changes  and  improvements  were  made 
?  pumping  station,  and  a  partial  dam  was  made  in  the  river  just 
7  the  pumping  station.  The  eftect  of  this  dam  was  to  raise  the 
Tnt  stage  of  the  watcM-  at  the  gag^". 

July  18,  1904,  a  stundard  chain  gago  was  attached  to  the  guard 

n  the  upstream  side  of  Wjihuit  Street  Bridge  in  the  left-hand 

The  datum  of  this  gage  is  also  the  low-water  mark  of  1803,  and 

relieved  that  it  records  truly  the  stage  of  the  river  to  that  datum, 
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and  that  the  changes  in  bridges  below  or  in  the  pumping  station  above 
do  not  appreciably  affect  the  records  obtained  from  it. 

The  length  of  chain  is  39.38  feet.  The  datum  is  referred  to  a  bench 
mark  on  the  left  abutment  at  the  top  upstream  outer  comer  of  the 
bridge  seat;  elevation,  32.99  feet. 

Observations  at  the  gage  in  the  pumping  station  are  made  by  the 
engineer,  C.  M.  Nagle,  each  morning  before  starting  the  pumps. 
Observations  at  the  standard  chain  gage  are  made  by  Thomas  Numbers, 
toll  collector,  once  daily.  AH  records  and  estimates  for  this  statioB 
for  years  prior  to  1905  have  been  revised  and  republished  in  Water- 
Supply  Paper  No.  109. 

Observations  at  this  station  during  1904  have  been  under  the  direc- 
tion of  N.  C.  Grover,  district  hydrographer. 

Minimum^  iwiximum,  and  mean  discharge  of  Siisqtiehannn  River  at  Harri*burg^  Pa.Jor 

1891  to  190i^  induaive. 


Year. 


Minimum. 


Date. 


1891. 
1892. 

1893. 

1894. 


.1  Oct.  4-7,  inclusive. 

.    Oct.    31-Nov.    8, 
inclusive. 

.    A 11^.  16-19,  indu- 
Hive,  25. 

.;  Sept.  5-6 

1895 Oct.  30-81 

1896 Sept.  5-13 

1897 Sept.  15,  Oct.  21.. 

1898 Oct.  3-7 

1899 1  Oct.  24  and  25.... 

1900 Sept.  28an(l2<)... 

1901 Nov.  12 

1902 ;  Sept.  23,  24,  25... 

1903 '  Oct.  7 

I 

1904 


For  the  14     Sept.  28-29,1900. 
years. 


(Jage 
height. 


Feet. 

1.60 

.50 

.:« 

.25 

.05 

.2.5 

.50 

.65 

.15 

—.04 

1.00 

.85 

1.40 

0.84 

—AH 


Dis- 
charge. 


Maximum. 


Date. 


See.-feet. 

10,200 

4,070 

3,500 

3,160 
2,570 

3, 160  I 
4, 070  I 

4,  740  I 
2,850 
2,360 
6, 550 

5,  760  I 
8,850 
5,  708 

2, 3(>0 


Feb.    19 
Apr.      6 

May      6 

May  22 
Apr.  11 
Apr.  1-2 
Mar.  26 
Mar. 
Mar. 
Mar. 
Dec. 
Mar. 


.do  .. 


Mav  22, 

1894. 


19.00 
14.65 

16.50 

25.60 
13.65 
14.60 
11.50 
15.65 
13.00 
13.10 
21.40 
23.90 
16.85 


25.60 


Discharge. 


'     di!^ 
chAige. 


-I- 


8ee.-/eet,  iSrc-/«t 
334,500  I  52,200 
224,200    37,250 


287,400 

543,500 
206,400 
223,200 
165,306 
245,900 
193,000 
194,900 
405,100 
484,100 
276,500 


40,550 

39,970 

29,330 

!  34,600 

i  32,320 

I  40,490 

31,000 

29,950 

42,380 

47,100 

54,510 

32,318 


543,500  '  38,855 


▼KB  AND 
aOTT. 
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DUcharge  measurements  of  Suaquehanna  River  at  Harrisburg,  Pa,y  in  1904- 


Date. 


Hydrographer. 


Area  of        Mean  Gacre  Dis- 

section.  I  velocity,     height,    i  charge. 


rch9 

yi5 

^tember  13 . . 
»tember  29 . . 

toberl 

vember  4  . . . 


Tillinghast  and  Sawyer. 

N.  C.  Grover 

J.  C.  Hoyt 

do 

N.C.  Grover 


8q,feei, 

40,670 

11,870 

6,646 

8,730 

8,460 

Hoyt  and  Comatock i    8,972 


Vt.peraee, 
6.2 
2.22 
.90 
1.34 
1.48 
1.39 


Feet.      I  Sec-feet. 
15.6     0261,860 
3. 08       26, 408 


1.10 
1.78 
1.86 
1.82 


5,950 
11,660 
12,560 
12,600 


a  River  running  full  of  ice.    Measurement  approximate. 
Mean  daily  gage  height^  in  feel,  of  Susquehanna  River  at  Harrisburg^  Pa, ,  for  1904,^ 


Day. 


Jan.     Feb. 


2.16 
2.16 
4.00  I 
3.16  I 
3.16 
2.91  I 
2.91  I 
2.83  ' 
2.83 
''2.83 
3.00 
8.58 
3.83 
4.91 
4.66 
4.60 
5.00 
5.00 
4.25 
4.08 
4.16 
4.66 
5.50 
«?15.50 
11.50 
10.16 
7.66 
6.83 
5.g3 
4.75 
4.60 


4.41 
4.16 
4.00 
4.75 
3.41 
4.41 
3.75 
3.88 
5.60 
9.08 
9.33 
8.41 
9.91 
18.50 
12.50 
11.58 
10.16 
9.91 
9.16 
9.16 
8.66 
9.16 
10.16 
10.16 
10.75 
10.41 
10.58 
9.50 
9.08 


Mar. 


I 


9.41 

11.50 

11.91 

18.60 

22.00 

19.41 

16.83 

21.16 

15.91 

15.00 

12.00 

9.16 

7.91 

&58 

6.08 

6.58 

5.25 

4.83 

4.66 

4.66 

5.00 

5.58 

6.66 

7.08 

10.41 

11.00 

15.25 

13.83 

12.60 

10.16 

8.41 


Apr.     May. 


6.40 
10.15 
18.06 
11.15 
9.40 
7.73 
6.78 
6.15 
6.06 
6.40 
8.48 
9.16 
7.98 
7.15 
6.31 
5.26 
6.15 
5.06 
4.66 
4.48 
3.90 
3.31 
3.78 
3.56 
3.40 
3.48 
3.48 
3.73 
4.90 
6.98 


7.65 
6.65 
6.40 
5.65 
4.90 
4.06 
3.98 
8.81 
3.48 
3.40 
3.15 
2.98 
2.90 
2.56 
2.81 
8.16 
3.40 
3.65 
3.98 
4.98 
6.06 
6.66 
5.31 
4.56 
4.23 
3.81 
8.98 
8.90 
3.66 
3.31 
3.40 


June. 


8.65 
3.90 
4.23 
4.28 
8.98 
4.90 
5.23 
4.73 
8.98 
3.56 
4.31 
6.40 
4.66 
3.90 
3.23 
2.90 
2.65 
2.81 
2.81 
2.66 
2.66 
2.66 
2.56 
2.66 
2.73 
2.48 
2.31 
2.06 
1.98 
1.81 


July.    Aug. 


1.90 
1.73 
1.96 
1.90 
1.65 
1.73 
1.73 
2.23 
2.66 
2.66 
4.48 
5.06 
4.40 
3.73 
3.23 
2.90 
2.66 
2.28 
2.08 
1.98 
2.03 
1.88 
1.93 
2.98 
2.13 
1.88 
1.73 
1.68 
1.78 
1.68 
1.63 


1.58 
1.68 
1.93 
1.98 

1.88 
1.78 
2.08 
2.03 
1.78 
1.68 
1.88 
1.68 
1.58 
1.48 
1.33 
1.33 
1.28 
1.23 
1.13 
1.18 
1.28 
1.18 
1.28 
1.28 
1.28 
1.6» 
•J.  33 
2.08 
1.83 
1.63 
1.53 


Sept. 


1.48 
1.28 
1.23 
1.23 
1.18 
1.13 
1.08 
.98 
.98 
1.18 
1.18 
1.18 
1.13 
1.08 
1.38 
1.58 
1.98 
2.18 
1.78 
1.78 
1.63 
1.43 
1.38 
1.18 
1.18 
1.08 
1.03 
1.13 
1.63 
1.73 


Oct. 

1.78 
1.68 
1.63 
1.78 
1.93 
1.73 
1.58 
1.48 
1.38 
1.23 
1.18 
1.23 
1.28 
1.23 
1.38 
2.93 
2.73 
2.38 
2.13 
1.88 
1.73 
1.88 
2.93 
3.76 
4.06 
3.58 
3.03 
2.68 
2.53 
2.48 
2. 28 


Nov.     Dee. 


2.08 

1.79 

1.98 

1.64 

1.88 

1.44 

1.78 

1.24 

1.68 

1.29 

1.64 

.94 

1.60 

1.29 

1.54 

1.09 

1.54 

1.24 

1.49 

1.19 

1.59 

.84 

1.54 

.94 

1.69 

1.69 

1.69 

1.44 

1.64 

1.49 

1.59 

1.39 

1.64 

1.30 

1.49 

1.80 

1.59 

1.50 

1.59 

1.60 

1.49 

1.40 

1.64 

1.40 

1.69 

1.60 

1.69 

l.fiO 

1.69 

1.60 

1.79 

1.60 

1.89 

1.80 

1.84 

1.90 

1.74 

2.10 

1.84 

9.40 

S.40 

'From  January  1  to  July  17,  incluHive,  gage  readings  were  taken  at  the  pump  hou^e.  From  July 
lo  the  end  of  the  year  the  readings  were  taken  at  the  Walnut  Street  Bridge.  Beginning  with 
'ril  1  the  readings  at  the  pump  house  were  t(M>  hlKh  by  0.6  foot,  owing  to  the  fact  that  a  cofferdam 
unbuilt  just  below  the  intake.  This  correetion  has  been  appli*»d;  therefore  the  gage  n-adiuK"*  for 
ewmplete  year  are  referred  to  the  low-water  datum  of  1803. 
'River  frozen  over  at  6  a.  m. 

''^<eve^al  ice  gorges  existe*!  both  above  and  below  HarrisburK  from  January  24  to  March  13.    The^e 
Qsed  the  backing  up  of  the  water,  thus  increasing  the  gage  height. 
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Rittimj  table  for  Sfisquehanna  River  at  Harnshurg,  Pa.  ^  from  1891  to  1904. 


Gage 
height. 

Frrt. 

-0.  or> 

-t  0.  0 
.1 


.4 
.  5 

.r> 

.  7 

.8 
A) 
1.0 
1.1 
1.2 
\.\\ 
1.4 
1.5 
l.« 
1.7 
1.8 
1.9 
2.0 
2.  1 
2.  2 

2.:^ 


Diwharge. 



DiKharge. 
Second-fed. 

Gage 
height. 

Diftchargc. 

Gage 
height. 

Diwhance. 

Sramd-frct. 

FfH. 

SeeoHd'/eei. 

Ftet 

s^econQ'jftt. 

2,  :^w 

2.4 

16,950  \ 

6.8 

65,000  , 

12.0 

174,500 

2,440 

2.5 

17,960  . 

6.0 

68,400 

1       12.5 

183,600 

2,710 

2.6 

19,010 

6.2 

71,900 

13.0 

193,000 

3,000 

2.7 

20, 100 

6.4 

75,500 

13. 5 

202,500 

8, 330  ; 

.     2.8 

21,210 

6.6 

79,200 

14.0 

212,000 

3,680 

2.9 

22,340 

6.8 

82,900 

1       14.5 

221,300 

4,070 

3.0 

23,480 

7.0 

86,500 

15.0 

231,000 

4,500 : 

3.1 

24,620 

7.2 

90,000 

15.5 

242,300 

4.980  ' 

3.2 

25,760  ! 

7.4 

93,400 

16.0 

254,500 

5,500  1 

3.3 

26,910 

7.6 

96,700 

16.5 

267.400 

6,020 

3.4 

28,  lliO 

7.8 

100,100 

17.0 

280.400 

6,550  \ 

3.5 

29,  4'SO  . 

8.0 

ia3,500 

17.5 

293,600 

7,090 

3.6 

30,800  , 

8.2 

106,900 

18.0 

306,700 

7,650 

3.7 

32,200: 

8.4 

110,300 

19.0 

334,500 

8, 240  ; 

3.8 

33,600 

8.6 

113,800 

20.0 

363,100 

8,850  ' 

3.9 

35,000  ; 

8.8 

117,300 

21.0 

392,600 

.    9,520  1 

4.0 

36,  400  ; 

9.0 

120,800 

22.0 

423,100 

10,  200  \ 

4.2 

39,  200  1 

9.2 

124,300 

23.0 

454,600 

10,930 

4.4 

42.  200 

9.4 

127,800 

24.0 

487,000 

11,700 

4.6 

45,400 

9.6 

131,400 

25.0 

520,200 

12,500 

4.8 

48,  6(X) 

9.8 

134,900 

26.0 

554,400 

13,r^)0 

5. 0 

51,900 

10.0 

138,400 

27.0 

589,400 

14,160 

5.2 

55, 100 

10.5 

147,200 

15,050  i 

5.4 

58,  400 

11.0 

156, 300 

15,980  ' 

5.6 

61,700 

11.5 

165,300 

}fenn  fi'iili/  (linrhnrt/f.  In  sfTotid-ft'ft,  (fSiisiitiehaiina  Rirer  nt  Ifarrishurf/,  Pa.  j  for  1901 


Jan.       Vi'h.      Mar. 


(") 

(«) 

(1) 

<") 

CM 

{") 

('») 

(") 

(") 

(«) 

(") 

(") 

(«) 

1") 

en 

(") 

(") 

(") 

C) 

('•) 

(") 

v") 

(") 

(fi) 

('«) 

Apr. 


May.    June. 


75,600.  97.600  31.600 

141,000  80,100  3:>.000 

IW.'JOo'  7.'>.6()0  39.600 

lo9.(KX)'  62,500  :«.600 


July. 


12,500 


Aug. 


10,060 


Sept.     Oct.   I  Nov.     De*' 
9.04M   11.540, 


11,160]  10,7H0 
13.1401  12.740'. 
12.50o|  12.740' 


127,  SOO,  50,200   3«),120|  10,5(30'  12.  ,^0, 


2001  50,200,  11,  HK)   11.540, 


98.900   3: 

8 1 ,  rtOo|  'M>,  V>0\  55. 600  11,1 60'  1 3. 980 

71.000   :«.7I0  47,500  15.:«o|  13,.ViO 

69.400   29. 1 70|  36,120  18.  .^90  11.  MO 

i\rm  2H,rM\  :»,2.'io|  ik..v.k)  io.7so 

111,600   25.190  40.800  43.4X0  12,:M0 


8,120  10.780" 
7.824  9,724' 
7.824  11.540i 
7,538  12.740 
7.258'  11.160 
6.982  10,060 
6.442|  9,381 
6, 442  8. 726 
7.538  7.824' 
7.  .538  7.538 
?.824 


13.980 
13,140| 
12,340 
11.540 
10.780 
10.490 
10.200 
9.792 
9.792 
9.4.52 
10.130 
9,792. 


ii.fao 

9,7« 

9,114 

7.HK2 

8.1* 

6,228 

8,180 

7,036 

7.882 

7,.St4 

5,7l« 

6. -228 


12:J.  400   23. 2.'iO   58.400   52.900    10.120     7.5:W 

I  ,  ,  I  I 

nThe  i<'e  gorge  during  January,  Febniar>',  and  Man'h  make  it  impotwible  to  estimate  dally  flow. 


OKOTIR  A]fD~1 
HOYT.        J 
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Mean  daily  discharge y  in  second-feety  of  Susquehanria  River  at  Harrisburgf  Pa.  ^  for  1904 — 

Continued. 


Day. 


13.. 
14.. 
15.. 
16.. 
17.. 
Ih.. 
19.. 
20.. 
21.. 
•22.. 
28.. 
24.. 
•25.. 
26.. 
•27,. 
28.. 
29.. 
30./ 
31.. 


Jan. 

Feb. 

Mar. 

(«) 

Apr. 

May. 

(«) 

(«) 

103,200 

22,340 

(«) 

(«) 

(«) 

89,200 

18,69ol 

(«) 

(«) 

(«) 

73,900 

21,320 

(«) 

(«) 

(«) 

65.900 

25,190 

(«) 

(«) 

(«) 

M,800 

28,130' 

(«) 

(«) 

(«) 

52,900 

31,500 

(«) 

(«) 

(«) 

44,800 

36,120 

(«) 

(«) 

(«) 

43,500 

51,540 

(«) 

(«) 

(«) 

35,000 

69,400 

(«) 

(«) 

(«) 

27,030 

78,400 

(«) 

(«) 

(«) 

32,620 

56,9001 

(«) 

(«) 

(«) 

30,250 

44,800 

(«) 

(«) 

(") 

23,130 

39,600 

(«) 

(«) 

(«) 

29,170 

33,740 

(«) 

(«) 

(«) 

29,170 

,36,120 

(«) 

(«) 

(«) 

32,620 

36.000 

(«) 

(") 

(») 

60,200 

31,600 

(«) 

(«) 

(«) 

86,100 

27,030 

(«) 

(«) 

(«) 

28,180 

June. 

46.200 

35,000 

26,100i 

22, 

19, 

21,320 

21,820 

18,590 

18,590 

19,560, 

18,590 

18,590 

20,440 

17,760 

16,080 

13,820; 

13. 14o' 

11,780 


July. 

42,200 
32,620 
26,100 
22,840 
18,590 
15,790 
13,980 
13,140 
18,650 
12,840 
12,740 
23,250 
14,420 
11,940 
11,160 
10,780 
11,640 
10,780 
10.420 


Aug. 

10,060 
9,384 
8,420 
8,420 
8,120 
7,824 
7,258 
7,688 
8,120 
7,638 
8,120 
8,120 
8,120 
10,780i 
16,270| 
18,960 
11,940| 
10,420 
9,724i 


Sept 

7,258 

6,982 

8.726 

10,060 

13.140 

14,870 

11,540 

11,.'>40 

10,420 

9,048 

8,420 

7,538 

7,538 

6,982 

6,712 

7,266 

10,420 

11,160 


Oct. 


7,824 
7,824 
8,726 
22,680 
20,440 
16,750 
14,420 
12,840 
11,160 
12,840 
22,680 
83.040; 
37,240 
30,620' 
28,820' 
19,880 
18,270 
17.760 
15,790 


Nov.  Dec. 


10,180  10,860 
10,86o|  9,114 


10,490; 

10,130 
9,792 
9,462' 

10,130 

10,130 
9,462 
9,792 

10,180 


12,020 
11,230 
12,020 


9,462 
8,788 
8,240 
9,520 
9,680 
9,620 
8,860 
8,850 
9,620 


10,860  10,200 

10,860  10,200 

11,620  10,200 

12,420  11,700 


12,600 
14,160 
ft51,r20 
M4,120 


oThe  ice  gorge  during  January.  February,  and  March  make  it  impowiblc  to  estimate  daily  flow. 
^Discharge  for  December  30  and  31  reduced  to  40  per  cent  on  account  of  ice  gorge. 

Eaimated  monthly  discharge  of  Sitsfiuehanna  River  at  Harriaburg,  Pa.  y  for  1904. 
[Drainage  area,  24,030  wquare  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


January '' 

February '' 

March« 

April 

May 

June 

July 

August 

September 

October 

^Vember 

I>ecember ,      51,120 

The  year 


I 


194,200 
97,600 
58,400 
52,900 
16,270 
14, 870 
37,  240 
13, 980 


27,030 

18, 590 

11,780 

10,420  j 

7, 258 

6,442 

7,538 

9,452 

5,  708 


30,410 

38,590 

102,000 

74,230 

41,740 

29,320 

18,020 

10, 420 

8,657 

15, 240 

10,760 

8,448 


Run-off. 


Second-feet 

per  square 

mile. 


1.27 
1.61 
4.24 
3.09 
1.74 
1.22 
.750 
.434 
.360 
.634 
.448 
.;^52 


Depth  in 
inches. 


1.47 
1.74 
4.89 
3.45 
2.01 
1.36 
.865 
.500 
.402 
.  731 
.500 
.405 


32,320  I        1.350       18.320 


«Owlng  to  an  Ice  gorge  below  Harrisbmx  the  monthly  mean  for  January,  February,  and  March  has 
^n  estimated  by  taking  89  per  cent  of  means  for  McCall  Ferry.  Practically  open  conditiouH  exi.«Jl 
*t  the  latter  station. 
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SUSQUEHANNA  KIVER  AT  M^CALL  FERRY,  PA, 

This  station  is  located  at  a  narrow  and  rockj'  part  of  the  Susqiw- 
hanna  River  about  20  miles  above  its  mouth  and  1  mile  above  the  ril- 
lajre  of  McCall  Fcrrj'.  It  was  established  on  May  17,  1902,  by  Boyd 
Ehlo  while  investigating  a  power  development  there.  For  a  coiwid- 
em!)le  distance  along  this  portion  of  the  river  the  bank  on  the  York 
County  shoi-e  is  the  retaining  wall  of  an  abandoned  canal  which  can  be 
overtopped  onlj'^  in  the  greatest  floods.  The  Lancaster  shore,  on  the 
opposite  side,  is  made  up  of  almost  equally  vertical  rock,  and  the  rail- 
road which  skirts  it  has  never  yet  been  flooded  at  this  point. 

The  gjiging  section  first  selected  for  this  station  is  located  at  Dun- 
can Run,  whore  two  islands,  Hartman  and  Streepers,  divide  the  river 
into  three  channels,  mnging  in  width  from  100  to  500  feet.  At  ordi- 
nary low  water,  however,  two  of  these  are  dry,  thus  confining  the 
discharge  to  the  main  or  westernmost  channel.  The  river  bed  at  this 
section  is  of  mica  schistose  rock,  with  some  projecting  bowlders  and 
large  irregularities.  The  flow,  however,  is  comparatively  free  from 
the  boils  so  common  in  a  river  of  this  character. 

The  discharge  measurements  at  this  section  are  made  from  a  boat 
held  in  place  t)y  a  rope  stretched  l)etween  the  towpath  and  Streepers 
Island,  the  gaging  points,  10  feet  apart,  being  indicated  by  a  tagged 
wire,  which  is  also  used  in  keeping  the  boat  parallel  to  the  current  of 
the  stream. 

In  order  to  provide  for  meitsuring  the  large  floods  which  occur  in 
the  winter  and  spring  months,  a  cable  station  was  established  by  Mr. 
Ehlo  in  tho  fall  of  11H)2  about  1,000  feet  downstream  from  the  Duncan 
Kun  soction.  The  banks  of  tho  river  and  the  conditions  of  the  river 
bod  are  vory  similar  to  those  at  tho  upper  section,  the  only  difference 
being  that  tho  bod  is  somewhat  more  irregular.  During  the  low-water 
p(»ri()(l  of  tho  fall  of  1902  a  careful  survey  was  made  of  the  section  at 
tho  csi})lo  station  and  a  contour  map  with  1-foot  intervals  was  prepared 
from  which  the  ofl'octivo  areas  could  !)c  accumteh^  determined,  thus 
eliminating  the  error  in  discharge  duo  to  possible  inaccuracies  in  the 
soundings  at  tho  time  of  tho  moasuromont.s.  Tho  width  of  the  sti'eam 
at  this  point  is  about  1,300  foot  and  the  maximum  depth  during  a 
gaging  was  40  feet. 

Tho  car  ca})lo,  a  three-quarters  inch  87-wiro  strand  with  a  span  of 
1,450  foet,  is  anchored  to  3-inch  oyolmlts  sot  in  cement  in  the  solid 
rock  on  either  side  of  the  river.  A  2-inch  turn-buckle  is  provided  at 
the  York  County  end  to  regulate  its  height  above  tho  water.  A  high 
cliff  on  one  shore  and  a  large  rod  oak  on  tho  other  give  the  cable  a 
10-foot  clearance  over  the  highest  floods  on  record.  The  car  that  runs 
on  tho  cable  accommodates  two  people  and  is  ])ropollod  by  a  sheave 
provided  with  a  crank.     Eighty  feet  upstream  from  the  main  cable  is 
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ispended  a  five-eighths  inch  secondary  cable,  along  which  runs  a 
■olley  carrj4ng  a  guy  rope  to  hold  the  meter  against  the  current. 
Eeasuring  points  for  this  section  are  50  feet  apart,  and  are  indicated 
y  red  and  white  bands  painted  on  the  main  cable,  the  intermediate 
btances  being  readily  estimated  by  counting  the  revolutions  of  the 
weaves. 

The  measurements  at  both  of  the  above  stations  are  referred  to  two 
ermanent  gages,  designated  Nos.  2  and  5.  These  are  painted  on  the 
ock,  and  give  elevations  directly  above  sea  level.  Gage  No.  2  is 
>cated  at  a  point  about  three-fourths  of  a  mile  below  the  village  of 
IcCall  Ferry,  in  the  tailrace  of  the  proposed  power  house,  and  has 
•een  read  daily  since  June,  1902.  The  records  in  the  following  tables 
lave  been  referred  to  this  gage.  Gage  No.  5  is  placed  about  2  miles 
lelow  McCall  Ferry,  at  the  foot  of  Cullys  Falls,  so  located  in  order  to 
le  entirely  out  of  the  influence  of  the  proposed  dam.  One  of  the  pur- 
poses of  such  extensive  preparations  as  have  been  made  at  this  point 
s  to  obtain  data  for  determining  the  coefficient  of  discharge  over 
>gee-faced  weirs  under  high  heads,  and  it  is  for  use  in  these  investiga- 
bions  that  gage  No.  5  was  established. 

The  methods  used  in  carrying  on  the  work  at  the  McCall  Ferry 
station  are  practically  the  same  as.  those  employed  by  the  hydrogra- 
phers  of  the  United  States  Geological  Survey.  Every  effort  has  been 
made  to  eliminate  any  source  of  error,  and  vertical  velocity-curve 
determinations  were  made  wherever  possible.  At  Duncan  Run,  in 
order  to  make  these  measurements,  an  80-pound  weight,  with  pulley 
and  rope  attached,  was  dropped  to  the  bottom,  so  that  the  meter  could 
be  pulled  down  without  being  washed  too  far  from  the  section.  When 
the  surface  velocity,  or  0.6  method,  was  used,  the  results  were  reduced 
by  coefficients  determined  from  these  vertical  velocity -curves.  At 
the  cable  station  the  secondary  cable,  with  the  aid  of  the  guy  rope, 
made  it  possible  to  get  vertical  velocity -curve  measurements  at  much 
greater  velocities  and  depths.  A  No.  12  telegraph  wire  was  found  to 
he  more  satisfactory  at  such  times  for  holding  the  meter  than  the  insu- 
lated cable  ordinarily  used,  as  it  offered  less  resistance  to  the  current, 
would  allow  the  meter  to  sink  deeper,  and,  being  less  bowed  by  the 
water,  would  show  more  accurately  its  depth  below  the  surface.  In 
this  way  vertical  velocity-curves  were  obtained  to  depths  of  20  feet 
and  in  currents  of  10  feet  per  second. 

During  the  highest  stages,  when  the  velocit}^  sometimes  reaches  17 
feet  per  second,  readings  could  be  taken  only  at  the  surface.  These 
results  were,  however,  reduced  })v  coefficients  determined  from  the 
vertical  velocity -curve  for  each  measuring  point. 

All  records  and  estimates  for  this  station  for  years  prior  to  11*05 
have  been  published  in  Water-Supply  Paper  No.  109. 
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Discharge  meamrements  of  Susqueltanna  River  at  McCaU  Ferry,  Pa.,  in  1904. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
Telocity. 

heigSt.« 

charge. 

March  8« 

R.  H.  Anderson 

Sq.Jt. 

54,500 

7,035 

3,717 

Ft.per9ee. 

<^11.6 

<^4.7 

2.16 

146.6 

119.00 

114.75 

Second^. 

631,000 

34  400 

Mavlla 

do 

September  29  ft. 

W.  G.Steward 

7,940 

a  At  cable  section. 


b  At  Duncan  Run  section. 


e  Reduced  surface  yelocities. 


Mean  daily  gage  height,  in  feet,  of  Susquehanna  River  at  McCall  Ferry,  Pa.,  for  1904. 


Day. 


Jan. 


116.6 
116.3 
115.9 

4 all5.8 

5 1  116.0 

6 1  116.5 

7 1  116.9 

8 1  115.8 

9 1  115.6 

10 '  116.5 

11 1  116.0 


116.8 


Feb. 


12 1 

13 1  117.1 

14 1  117.3 

15 1  117.3 

16 '  117.4 

17 1  117.0  ! 

i« ;  116.6 1 

19 ,  116.4  I 

•20 116.0  j 

21 1  116.0  j 

22 1  117.4 

23 1  122.3  , 

24 ti20.7 

25 '  129.3 

2ti 126.  S 

27 121.0 

2.S 123.0  , 

29 122.3  ' 

30 1  121.4  ' 

31 1*20.5  ! 


120.0 
119.0 
118.5 
117.9 
117.8 
117.0 
118.5 
119.4 
121.5 
125.0 
125.7 
124.3 
122.7 
121.9 
121.0 
120.4 
119.5 
118.6 
118.0 
117.8 
118.0 
120.0 
120.9 
120. 1 
1'20.7 
120.  7 
120.3 
119.8 
119.0 


Mar. 


Apr.     May.    June.    July.    Aug.     Sept.     Oct.      Nov. ,  Dec 


120.0 
121.0 
122.0 
122.9 
128.0 
128.0 
126.4 
M46.6 
130.2 

130.4  ' 
130.9  j 
126.6 
124.9  i 

123.6  i 
122.3  i 

121.5  , 
121.1  I 

120.7  I 
120.9  I 
121.0  I 


I  121.6 

'  122.6 

I  12:3.0 

1  123.9 

12X.3 

130.0 

'  131.6 

'  132.9 

130.7 

I  12s.  9 

I  12.n.3 


123.9 
129.2 
132.6 
130.0 
127.0 

125.0  ' 
123.9  j 

128.1  I 

123.2  i 
123.4  , 
124.6 
127.3 
125.9  I 

124.4  I 
123.6  i 
122.6  i 
121.9  j 
121.6  1 

121.0  I 
120.6  [ 

120.2  ' 

120.1  i 

119.9 ; 

119.5  , 

119.3  , 

119.2  I 
119.3 
119.7, 
121.0 
122. 1 


125.2 
124.4 
1-23.3 
122.5 
121.5 
120.9 
120.0 
119.8 
119.5 
119.3 
119.0 

118.6  j 
118.3 
118.3  I 

118.2  ' 
119.0  ] 

119.5  ! 

119.7  j 

120.3  I 
121.3  j 
122.7 
123.8 

122.8  I 
121.0 

120.6  i 

119.9  I 
120.2  I 


119.9 
119.r, 
119.0 
119.6 


119.4 

119.3 

119.9 

120.4 

120.2 

120.8 

122.3 

121.4  I 

120.1 

119.9 

119.6 

121.7 

121.0 

119.9 

119.3 

118.5 

118.3 

118.0 

118.0 

117.9 

117.8 

117.2 

118.0 

117.9 

118.0 

117.8 

117.3 

116.9 

116.S 

116.7 


116.8 
116.6 
116^3 
116.0 
116.0 
116.0 
116.2 
116.5 
117.0 
117.5 
119.9 
121.0 
121.1 
119.9 
119.0 
118.6 
118.7 
117.4 
117.0 
116.8 
116.6 
116.5 
116.4 
116.4 
117.8 
117.4 
116.5 
116.3 
116.0 
116.0 
115.9 


115.8 
115.7 
116.0 
116.6 
116.6 
116.4 
116.6 
116.7 
116.7 
117.0 
117.5 
117.0 
116.4 
116.0 
115.7 
116.5 
115.3 
115.2 
115.2 
115.3 
115.7 
115.6 
115.5 
115.4 
115.3 
115.4 
115.7 
116.9 
116.6 
116.1 
115.8  ! 


I 


I 


115.5 
115.3  ! 
116.1  j 
116.5  I 
115.3  j 

115.1  I 
115.0 
114.9  ' 
114.8  I 
U4.7 
114.7 
114.8 
115.0  I 

115.3  . 
116.8  I 
U6.1  I 

116.4  ' 
117.0  j 
116.8 

116.5  ! 
116.3  I 
116.0  : 
115.8  I 

115.6  I 

115.2  I 
114.9 
114.8 
114.6  I 
114.8  j 
115.8  i 

I 


116.2  [  117.1 


116.1 
116.0 
115.8 
115.9 
116.5 
115.8 


116.9 
116.8 
116.5 
116.3 
116.2 
115.9 


115.7  I  115.7 
115.5     115.5 


115.4 
115.3 
115.4 
115.4 
116.4 
116.3 
115.4 


115.7 
115.5 
115.5 
115.6 
115.9 
116.0 
116.0 


118.2 

115.9 

118.0 

115.8 

117.5 

115.7 

116.8 

115.7 

117.0 

115.7 

117.3 

115.6 

117.5 

115.5 

118.7 

115.7 

119.7 

115.7 

120.0  j 

115.8 

119.3  1 

116.0 

118.6  1 

116.3 

117.9  ' 

115.7 

117.8  ' 

116.1 

117.5 

1 

116.0 
115.J 

U3.S 

115.5 

115.S 

ll.xS 

Ho.  I 

11.V0   ' 

114.  R 

114.7 

114.a 

114.4 

114.2 

llt2 

114.4 

115. 3 

114.^ 

114.6 

114.6 

114.5 

114.6 

114.5 

114.5 

114.  f 

115.0 

114.9 

115.0 

115.1 

115.5 

llii.-: 

128.0 


"  Knlirc  river  coverwl  with  14-  to  18-iiU'h  ice. 

b  Ice  moved  at  2  p.  in. 

^  Ico  broke  and  went  out  of  deep.s  at  5.30  p.  m.;  133.8  maximum  reading  during  night,  24th  and  2Mb. 
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aUng  table  for  8u9quehanna  River  at  McCaU  Ferry,  Pa,,  for  1909  to  1904. 


Discharge. 

Oage 
height. 

Discharge. 

Gage 
height. 

-  Discharge. 

Oage 
height. 

Discharge. 

Secand-feeL 

Feet. 

Seeondr/eeL 

Feet. 

Second/eet. 

Feet. 

Seeond'/eet. 

5,160 

116.4 

15,610 

120.6 

44,200 

126.0 

112,900 

5,500 

116.5 

16,150 

120.8 

46,100 

126.5 

119,900 

5,840 

116.6 

16,690 

121.0 

48,000 

127.0 

127,000 

6,200 

116.7 

17,240 

121.2 

60,000 

127.5 

134,100 

6,560 

116.8 

17,800 

121.4 

52,100 

128.0 

141, 100 

6,930 

116.9 

18,360 

121.6 

54,300 

128.5 

148,300 

7,310 

117.0 

18,930 

121.8 

56,600 

129.0 

155,300 

7,700 

117.2 

20,120 

122.0 

59,000 

129.5 

163,400 

8,100 

117.4 

21,320 

122.2 

61,500 

130.0 

172,500 

8,500 

117.6 

22,560 

122.4 

64,000 

130.5 

182,800 

8,920 

117.8 

23,820 

122.6 

66,500 

131.0 

194,100 

9,340 

118.0 

25,110 

122.8 

69,000 

131.5 

205,800 

9,770 

118.2 

26,430 

123.0 

71,500 

132.0 

217,300 

10,  210 

118.4 

27,780 

123.2 

74,000 

132.5 

228,600 

10,660 

118.6 

29,140 

123.4 

76,400 

133.0 

240,000 

11,120 

118.8 

30,500 

123.6 

78,900 

133.5 

251,200 

11,580 

119.0 

31,900 

123.8 

81,500 

134.0 

262,000 

12,060 

119.2 

33,300 

124.0 

84,200 

134.5 

273,600 

12,540 

119.4 

34,700 

124.2 

87,000 

135.0 

285,300 

13,040 

119.6 

36,100 

124.4 

89,900 

135.5 

297,200 

13,540 

119.8 

37,500 

124.6 

92,800 

136.0 

309,300 

14,040 

120.0 

39, 100 

124.8 

95,700 

14,560 

120.2 

40,700 

125.0 

98,600 

15,080 

120.4 

42,400 

125.5 

105,900 

• 

dfiily  discharge,  in  second-feet ^  of  Susquehanna  River  at  McCall  Ferry,  Pa,, 

for  1904. 


Jan. 


16,690 


Feb. 


Mar. 


39,100 


15.080  31,900 


28,460 
24.460 
20,720 


39,100 
48,000 


Apr.      May. 


June.    July. 


82,800101.500  34,700|  17, 


Aug. 


158,400  89,900 
59,000l  230, 900'  75,200 


Sept. 


34,000.  16, 
38.300   15, 


13.040 
12,540 
13,540 
IG. 150 
18,360   28,460   118,500     M2.80C)   39,100!  (Vl^mi    14 


70.200   172.500  65,300  42.400   13, 

141,100   127,000  53,200,  40.700   13, 

18,930   141,  lOOi     98.600'  47.0)0   46,100   13, 


12,  MO 
11.120 
11.120 


34.700a3(J0,00()  72 
53,200,  176.500J  7 
98,60o|  180.70o| 


700   37,500   52.10'.'    16, 

.(>00   3.'».4U0   39,900    18, 

'0,4<K)    31.000    :i«,:i((0   21, 


13.  .540 108. 700    ll>2,000i     92,  H(K)   31.900   36,100   :i8, 


17,800 
19. 520 
20,?20 


88..^i00    121, :«X),  131.300   29,140   r)5,400   4H, 


67,700 
57,800, 


97,1001  lll.rHK) 
78, 900i     89, 900. 


nl 


IH.OOO   49, 


7, 1001 

7.100   ;W,300,  38, 


a  Maximum  dischargo,  631,000  mean  daily 


800  12.540 
150  12,000! 
13.Mo| 
16, 690 
16. 690 
15, 610 
5601  16,69o! 
150  17.240| 
930  17.240| 
940J  1H.9:?0 
:J00  21,9^10! 
000.  IS. 930 
000!  15.610 
300i  13,M0' 
discharge 


11,120 
10.210 

9,340 
11,120 
10.210 

9,340 


Oct. 


14.560 
14.040 
13, 540j 
12,540 
13,04o' 
11,120 


8,920:  12,540 
8.500  12,060j 
H.lOO  11.120 
7,700  10,tl60| 
7.700|  10.210 
H.  loo'  10.«k»| 
8.920  10.660 
10.210   10,660l 


Nov. 

19,520j 
18,360 
17,800; 
16, 150' 
15, 080 
14.560 
13,04o' 
12,060 
11.120 

12,060: 

11.120 
11,120 
11.580 


Dec. 

18.540 

13,040 

12,  MO 

11,120 

10.210 

10,210 

9.340 

8.920 

8.100 

7.700 

6. 930 

6,  .ViO 

5, 840 
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STREAM   MEASUBEMENTS   IN   1904,  PART    III. 


[so.  126. 


Mean  daily  discharge,  in  second-feetf  of  Susquehanna  River  at  McCall  Ferry,  Pd.. 

for  ii^{?^— Continued. 


Day. 


Jan. 


15 

•20,7-20 
21,320 

10 

17 

18,930 

18 

16,690 

19 

15,610 

20 

13,540 

21 

13,  WO 

•22 

21,320 

23 

62.800 

•24 

45,100 

•2ft 

160,000 

26 

124, 100 

•27 

84,200 

28 

71,500 

29 

62,800 

30 

52. 100 

31 

43,300 

Feb. 

48,000 
42,400 
35,400 
•29, 140 
25,110 
2:$,  820 
25,110 
39.100 
47,050 
39,900 
45,100 
45,100 
41,550 
37,500 
31,900 


Mar. 

62,800 
63.200 
49,000 
45,100 
47,050 
48,000 
54,300 
66,600 
71,500 
8*2,800 
145,500 
172,500 
•208,100 
237,700 
187,200 
153,900 
103,000 


Apr. 


78,900 
66,500 
67,800 
54,300 
48.000 
44,200 
40,700 
39,900 
38,300 
35,400 
34,000 
33,800 
34,000 
36,800 
48,000 
60,200 


May. 


Jane. 


26,430 
31,900 
35,400 

d6,aoo 

41,550 
51,100 
67,700 
81,500 
69,000 
48,000 
44,200 
38,30o! 
40,700| 
88,800; 
86,100 
31,900* 
36,100! 


84,000 
28,460 
•27,100 
25,110 
25,110 
24,460 
23,820 
20,120 
25,110 
24,460 
25,110 
23,820 
20,720 
18.360 
17,80o| 
17,240i 


Nov.     Dec. 


Estiinai^.d  monthly  discliarge  of  Susquelianna  River  at  McOall  Ferry,  Pa.,  for  1901 


Month. 


Dlflohargo  in  second-feet. 


Ron-off. 


Maximum. 


January    ;  1(50,000 

February i  108,  700 

March 300, 000 

April 230, 900 

May 101, 500 

J uno I  «2,  800 

July  I  49,000 

AuguHt ]  21 ,  940 

SeptemlH'r |  IS,  930 

Octcjber I  39, 100 

Novenil)er i  19, 520 

De(!em])er 71,500 

The  year ;{W,  (XK) 


Minimum. 


2Srf  ^]  SUSQUEHANNA   RIVER   DRAINAGE   BASIN.  89 

CHENANGO   RIVER  AT  BIXGHAMTON,  N.  Y. 

This  station  was  established  Julj^  31,  1901.  A  standard  chain  gage 
ittached  to  the  hand  rail  on  the  upstream  side  of  the  first  span  from 
?  right  bank  of  Court  Street  Bridge  in  Binghamton.  The  bench 
trk  is  a  circular  chisel  draft  on  the  upstream  corner  of  the  bridge 
it  on  the  left  abutment.  Its  elevation  is  34.02  feet  above  gage 
bum.  The  bridge  to  which  the  gage  is  attached  stands  squarely 
•OSS  the  stream  at  a  point  where  there  is  a  good  bed  of  gravel  and 
all  cobblestones  and  a  smooth,  uniform  current.  The  channel  is 
structed  by  three  masonry  piei*s  supporting  the  four  spans  of  the 
idge,  79  feet  clear  width  each,  the  bridge  having  a  total  length  of 
7  feet  between  abutments.  A  small  rift  between  the  station  and  the 
nfluence  of  Chenango  River  with  the  Susquehanna,  about  2,500  feet 
low,  cuts  off  backwater  at  ordinary  stages  of  the  rivers.  For  periods 
ring  freshets  or  at  times  when  there  is  an  abnormal  rise  on  one  or 
th  streams,  either  record  may  l)e  affected  by  backwater  and  a  too 
eat  discharge  indicated.  For  freshets  of  considerable  duration  the 
eet  of  backwater  on  the  stage  of  the  two  streams  may  become 
'onsiderable. 

In  estimating  run-off  of  Chenango  River  the  area  directly  tributary 
storage  reservoirs,  from  which  diversion  is  made  to  supply  Erie 
nal,  has  been  deducted  from  the  total  natural  drainage  area.  The 
'ersion  area  of  six  reservoirs  at  the  head  of  Chenango  River,  whose 
tflow  is  turned  into  Erie  Canal  through  Oriskany  Creek,  is  30  square 
les.  The  diversion  area  of  De  Ruyter  reservoir,  at  the  head  of 
>ughnioga  River,  whose  outflow  is  turned  into  Erie  Canal  through 
mestone  Creek,  is  18  square  miles.  These  two  areas  have  been  sub 
tcted  from  the  natural  dminage  area  of  1,580  square  miles,  giving 
effective  area  of  1,532  square  miles.  This  estimate  is  approximate, 
no  allowance  for  direct  inflow  to  feeder  channels  from  additional 
?as,  nor  for  waste  into  the  original  stream,  has  been  made.  The 
OSS  area  from  which  more  or  less  run-off  is  diverted  is  about  105 
uare  miles.  Gage  readings  on  Chenango  River,  as  well  as  those  on 
scjuehanna  River  at  Binghamton,  are  taken  by  E.  F.  Weeks.  All 
L'ords  and  estimates  for  this  station  for  years  prior  to  1905  have 
en  revised  and  republished  in  Water-Supply  Paper  No.  109. 
The  observations  at  this  station  during  1904  have  been  made  under 
e  direction  of  R.  E.  Horton,  district  hydrographer. 


40  STREAM   MBA8USEMENT8   IN   1904,  PABT  in.  ["om 

Discharge  measuremenU  of  Chenango  River  at  Binghamtan,  N.  Y.,  in  1904^ 


Date. 


Man»h8 

April  8 

July  12 

8eptemlx»r  10 . 
Novemlwr  22  . 


Hydrographer. 


C.C.  Covert  . 
R.  E.  Horton. 
C.C.  Covert.. 

do 

H.  R.  Beebe. 


Area. 


Sq.Jt. 

3,702 

2,459 
595 
417 

1,022 


Mean 
velocity. 

height. 

Ft.  per  ate. 

FM. 

3.45 

«14.90 

5.42 

10.86 

.87 

5.42 

1.15 

5.55 

2.45 

6.86  1 

1 

Diachaigv. 


Seemdiert 

9,10* 

11,632 

516 

2,506 


u  Backwater,  caused  by  ice  jam. 


Mean  daily  gage  height^  in  /fe(,  of  Chenango  Rit^er  at  Binghamion^  N,  Y,,for  1901 


Day. 


I  Jan. 


1 j    C.42 

•2 C.55 

3 '•6.42 

4 :    «.4r) 

ft '    6.68 

0 \c6.»2 

7 \    6.r>8 

8 6. 60 

9 >     6. 58 

10 !    6.4H 

11 6.:j« 

12 6.30 

13 6. 2:> 

14 6.20 

1.^ 6.15 

Hi 6.15 

17 6.12  I 

is ''6.15  I 

ly 6.30  1 

20 6.  45  I 

21 6.:ui 

22 »"..:«) 

2:; '/10.36  ' 

24 11.  IK 

25 ll.r.0  ' 

26 10.  2(»  I 

27 y.  35 

2M K.  65 

'29 H.  10 

:W) 7.HH 

31 ,     7. 60 


'«lm«*rp<>lattHl 
'>.\nchorice. 


Feb.     Mar. 

Apr. 
11.30 

May. 

8.72 

June. 
7.14 

July. 
6.59 

Aug. 
6.10 

Sept. 

Oct. 

Nov. 
6.22 

Def. 

7.32 

7.60 

6.70 

7.69 

6.15 

7.20 

7.40 

12.90 

8.19 

6.79 

6.78 

7.08 

5.72 

6.85 

6.20 

5.96 

7.18 

7.88 

all.  70 

7.79 

6.56 

5.68 

7.85 

5.70 

6.41 

6.12 

5.« 

7.20 

10.38 

10.60 

7.42 

6.42 

6.61 

6.88 

5.72 

6.21 

6.07 

{.75 

7.06 

11.92 

9.4ft 

7.19 

6.64 

5.51 

6.82 

6.66 

6.11 

6.01 

.\« 

6.75 

11.08 

10.08 

6.99 

6.69 

6.49 

6.72 

6.66 

6.01 

6.17 

h.7i 

8.12 

MO.  9ft 

10.30 

6.82 

6.84 

6.51 

6.65 

6.60 

6.01 

6.2s 

5c» 

13.92 

14.78 

10.88 

6.67 

6.25 

6.68 

6.28 

6.52 

6.96 

6.16 

.1.75 

15.30 

16.90 

11.01 

6.56 

6.88 

5.48 

6.10 

5.50 

6.88 

6.11 

.\.62 

14.28 

15. 66 

12.97 

6.44 

7.98 

6.40 

6.02 

6.60 

5.80 

6.11 

h.^ 

12.05 

13.70 

12. 42 

6.34 

6.93 

6.80 

6.98 

5.40 

6.06 

6.06 

h.» 

10.60  ,  11.40 

10.84 

6.26 

6.48 

6.50 

6.92 

6.81 

7.60 

6.06 

.\.(a 

y.  TiO     10.  M 

9.91 

6.18 

6.26 

6.56 

6.86 

5.81 

8.96 

6.01 

.S.70 

H.70  1     9.52 

9.29 

6.14 

6.16 

6.36 

6.76 

6.84 

7.86 

6.02 

."^55 

8.20  ;     8.75 

8.74 

6. 26 

6.08 

6.40 

5.72 

6.09 

7.03 

6.96 

K& 

••9,3s       h.20 

X.49 

7.36 

6.63 

6.60 

5.66 

6.91 

6.40 

6.  OH 

5.6.S 

10.18'     7.6,5 

8.39 

7.3t> 

6.11 

6.  (v5 

6.70 

6.67 

6.42 

6.1^ 

5.65 

10.0.5!     7.42 

8.39 

6. 84 

5.94 

6.  t'tH 

6.62 

6.64 

6.26 

6.95 

.S.65 

9.52  '     7.22 

S.  40 

6. 61 

5.M 

6.66 

6.65 

6.40 

6.16 

6.92 

5. 00 

s.yn  1    7.48 

8. 23 

7.30 

5.84 

6.08 

6.78 

6.36 

6.12 

5.90 

5.60 

S.  ri2         7.KK 

7.9s 

7.10 

.5.84 

5.88 

6. 82 

6.46 

6.79 

6.  OH 

5.60 

H.  '.i.')        7.  is 

7.  9.H 

r,.  70 

5.  82 

5. 82 

6.60 

6.68 

10.79 

6.80 

.xflO 

H.62     11.30 

.H.OO 

6.47 

5.?2 

5. 65 

8.26 

6.66 

9.76 

6.68 

.V65 

9.:t5  /1.5.15 

7. 93 

6.  73 

5. 60 

6.10 

7.66 

6.66 

8.16 

6.50 

5.« 

9.:tM      15.90 

S.13 

6. 47 

5..^>4 

6. 02 

6.65 

6.70 

7.38 

6.38 

6..'W 

H.  70      19. 82 

8.43 

6.  40 

:..rA 

5.  \r> 

6.32 

6.42 

7.41 

6.32 

6. -.25 

H.2.5      19.  W 

M.13 

r,.  .50 

.5.47 

6.20 

6. 20 

6.29 

7. -23 

6.18 

6.?i 

7.9.5      16.15 

10. 13 

6.  .'>0 

5.  46 

6.  '22 

nr).05 

6.16 

6.92 

6.98 

12.75 

7.K8      12.08 

10. 19 

6.40 

5.  46 

6. 115 

.5.90 

6.96 

6.68 

6.80 

13. 2S 

10.62 

9.39 

6.26 

5.  49 

6.  90 

.5.80 

6.92 

6.63 

6.20 

10. 15 

10.58 



6.  76 

....... 

6.  32 

'Ctirrrl 
Ice  Wi 

6.32 

1. 

5.25 

Hi. 

y  frozen  over. 

Jt  very 
•ater. 
nt  (Mil. 

HlugKiHl 

SUSQUEHANNA  BIVEB  DRAINAGE  BASIN.  41 

bUfor  Chenango  River  at  Binghamtony  N.  F.,  far  J 901  to  1904,  indusive. 


Dtocharge.       ^^^,^ 


Discharge. 


Second-feei. 

160 

256 

352 

450 

550 

650 

760 

875 

995 

1,115 

1,235 

1,365 

1,495 

1,625 

1,755 

1,885 

2,025 

2,165 

2,305 

2,450 

2,600 

2,750 

2,900 

3,050 


7.4 
7.5 
7.6 
7.  7 
7.8 
7.9 
8.0 
8.1 
8.2 
8.3 
8.4 
8.5 
8.6 
8.7 
8.8 
8.9 
9.0 
9.2 
9.4 
9.6 
9.8 
10.0 
10.2 
10.4 


SfCfmd-feet. 
3,200 
3,350 
3,500 
3,650 
3,800 
3,950 
4,100 
4,250 
4,400 
4,550 
4,700 
4,850 
5,020 
5,190 
5,360 
5, 5;«) 
5,700 
6,060 
6,420 
6,780 
7,140 
7,500 
7,860 
8,220 


Gage 
height. 

FM. 
10.6 
10.8 
11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 
13.2 
13.4 
13.6 
13.8 
14.0 
14.2 
14.4 
14.6 
14.8 
15.0 
15.2 


Discharge. 


Second'/ert. 
8,590 
8,970 
9,350 
9,730 
10,110 
10,490 
10,870 
11,250 
11,650 
12,050 
12,450 
12,850 
13,250 
13,650 
14,a50 
14,460 
14,880 
15,300 
15,720 
16,140 
16,560 
16,980 
17,400 
17,820 


Gage 
lei^t. 

Diachaige. 

Feet 

SfCOndyCtt. 

15.4 

18,240 

15.6 

18,660 

15.8 

19,080 

16.0 

19,500 

16.2 

19,940 

16.4 

20,380 

16.6 

20,820 

16.8 

21,260 

17.0 

21,700 

17.2 

22,140 

17.4 

22,580 

17.6 

23,030 

17.8 

23,490 

18.0 

23,950 

18.2 

24, 410 

18.4 

24, 870 

18.6 

25,340 

18.8 

25,820 

19.0 

26,300 

19.2 

26,780 

19.4 

27,280 

19.6 

27,760  • 

19.8 

28,280 

i:  Tangent  at  19.5  feet.     Difference  alx)ve  this  i)oint  260  per  tenth. 
discharge  J  in  second-feet  y  of  Chenango  Kilmer  at  Binghamtonj  N.  Y.^  for  1904. 


Jan. 

Feb. 

Mar. 

Apr 

May. 

June. 

July. 

Aug. 

Sept. 

C)0t. 

Nov. 

Dec. 

1.781 

3.050 

3.  TiOO     9. 920 

5,190 

'2,825 

749 

1,365 

875 

3,650 

1,521 

1,430 

l,»n6 

2.900 

3, '200 

13,a50 

4.400 

2.  '291 

911 

2,750 

899 

2, 375 

1,495 

1.175 

1,781  i  -2.900 

3. 950 

10.680 

3.8<X) 

1.9<i9 

793 

3, 12.5 

875 

1,768 

1.391 

995 

1.820     '2,900 

5, 750 

8,400 

3.  -200 

1.781 

771 

2, 4'20 

899 

1.508 

1,326 

935 

'2.137     '2.075 

9,000     ri,.510 

-2.900 

2.081 

6(31 

1,651 

815 

1.378 

1.'287 

818 

•2.333     '2. '2:1.5 

M.'KX)  •  i.k'^m 

2,  r»s5 

2. 01 1 

(•»40 

2. 193 

815 

1.248 

1.4.5(; 

899 

•2.i:t7     4.2.')() 

«.30()  1  8.040 

2.  X^\ 

i.r.77 

(k;i 

2.09.5 

7C.0 

,  1.248 

i..5:m 

995 

2.0-2:)  |i:).090 

8.  yK') 

y.  uk) 

2.  l-2:i 

1 ,  :m 

7:^8 

1 .  599 

672 

■    1.1H7 

1,413 

935 

1,997 

18,030 

11,400 

9.  \Vii 

1 .  '.>55 

■2.m 

(•»:{o 

1.3(^. 

r.^K) 

;  1,091 

1.37M 

7K\ 

l.H.'W 

15.9:W 

10,700 

1:5,  IfH) 

1.807 

4.11J0 

550 

i.'2(;i 

»>50 

995 

l.:i78 

705 

1.7'29 

n,\m 

8. 951) 

r2.a-Hj 

1,»;77 

2,  495 

4.50 

1.211 

.VH) 

1,300 

1.313 

7:i8 

1.G25 

8,rrtK) 

6.  f.7u 

9, 0»)5 

1.573 

l..s.->y 

•VtO 

1.139 

460 

3.  .'lOO 

1.313 

783 

1.560 

6.(300 

5,700 

7, 3-20 

J .  4r,9 

i.rxio 

7or> 

I.OTm 

i       AlVO 

\  \;JA\i» 

\      >sTo 
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STREAM   MEASUREMENTS   IN   1904,  PART   in. 


[so. 


Mean  daily  discharge^  in  second-feet^  of  Chenango  River  at  Binghamion,  N.  Y.jfurhH 

Continued. 


Day. 


Jan. 


U I  1,49ft 

15 1.430 


16. 
17. 
18. 
19. 
20. 
21  . 
•22. 
23. 
24. 
25. 
26. 


I- 


1,430 
1,391 
1,430 
1.625 
1,820 
1,626 
1.625 
8,130 
9,730 
10.490 
7,860 


Feb. 

5,190 
4.400 
6,420 
7,860 
7,590 
6,600 
5,700 
5.020 
4,625 
5,020 
6,330 
6.420 
5,190 
4,475 
4.025 


Mar.      Apr. 


'27 6,330 

28 1  .M05 

29 1  4,250  I  3,950 

30 j  3.950  I 

31 1  3,500  ' 


4,950 

4.170 

3,600 

3,020 

2,800 

2,680 

3,015 

3.555 

3,350 

9,920 

17,716 

19,290 

28,280 

28.540 

19,830 

11,450 

8,  .590 

8.590 


6.240 
5,275 
4,850 
4,700 
4,700 
4,700 
4,476 
4.100 
4,100 
4,100 
4,026 
4,326 
4,775 
4,325 
7,770 
7,860 
6,420 


May.  I  June. 


I 


1,417 
1,573  ' 
3, 125  I 
3, 1-26  I 
2,361  ; 
2.081  j 
3,050 


2, 750 


2,165  I 

1,M6  i 

2,207  I 

1,846 

1,756 

1,885 

1,886 

1,756 

1,573 

2,249 


1,430 

1.339 

1,927 

1,378 

1,163 

1,043 

1,043 

1.043 

1,019 

899 

760 

694 

694 

620 

610 

610 

640 


July.     Aug. 


600 

650 

760 

816 

2, 137 

1,966 

1,339 

1,091 

1,019 

815 

1,366 

1,261 

1,139 

1.495 

1,621 

2,095 

2,460 

1,661 


899 

816 

876 

782 

706 

971 

2,333 

1.886 

4,475 

3.425 

2.096 

1,651 

1.495 

1,300 

1.115 

996 


Sept. 


490 

1,352 

1,127 

839 

694 

560 

610 

610 

861 

827 

716 

2,166 

1,781 

1.612 

1,490 

1,176 

2,480 


Oct. 

3,875 
2.675 
1,755 
1.781 
1,573 
1.443 
1,391 
983 
8,970 
7,050 
4,325 
3.200 
3,200 
2.975 
2,480 
2,137 
1,927 
1.651 


Nov.   1 

1,261 
1,175  I 
1.33!) 
1,365 
1,175 
1.139 
1,115 
1.339 
2,306 
2. 187 
1,885 
1.7!29 
1.651 
1.4S9 
1,211  1 
995  1 
1,495 


The  daily  discharge  during  January,  February,  and  March  are  only  approxini 
owing  to  the  ice  conditions.  From  March  4  to  22,  1904,  the  discharge  was  estimi 
from  the  nieaaurement  of  March  8,  which  was  approximately  50  jjer  cent  of  noi 
conditions.    This  was  due  to  an  ice  gorge. 

Estimated  monthly  discharge  of  Chenango  River  at  Binghamion,  N.  Y.^for  1904- 


Month. 


Jiumary  . 
February 
March... 


April 

May 

June 

July 

.\ugu.^t 

Septenilx:^. 
October  . . . 
Novend)er . 
l)eceml>er  . 


The  vcar 


Di.soharKe  in  Heeond-feet. 

Run-«>ff. 

Maximum. 

Minimum. 

Mean. 

Second -feet 

X»er  square 

mile. 

Depl 
inol 

10,490 

1,391 

3,160 

2.06 

•) 

18,030 

2,  235 

6,390 

4.17 

4 

28, 540 

2,(i80 

8,966 

5.84 

6 

1:3,150 

4, 025 

7, 037 

4.59 

5 

5,  190 

1,417 

2, 376 

1.55 

1 

4,100 

()10 

1,518 

.990 

1 

2,450 

450 

1,060 

.691 

4,  475 

705 

1,641 

1.07 

1 

2,  480 

4()0 

953 

.621 

8,  970 

983 

2, 587 

1.69 

1 

2,  :u)5 

995 

1,429 

.932 

1 

i;{,8io 

401 

1,981 

1.29 

1 

28, 540 

401 

3,  258 

2.12 

2S 
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CHEMUNG   RIVER  AT  CHEMUNG,  N.  Y. 

Chemung  River  is  formed  at  Painted  Post,  N.  Y. ,  by  the  confluence 
)f  Tioga  and  Cohocton  rivers.  Cohocton  River  lies  entirely  in 
he  State  of  New  York.  Tioga  River  receives,  just  above  its  mouth, 
^anisteo  River,  a  large  tributary,  which  also  has  its  drainage  basin  in 
Sew  York  to  the  south  of  the  Cohocton.  The  drainage  of  Tioga  River 
ibove  the  Canisteo  is  mainly  in  Pennsylvania.  Chemung  River  flows 
southeasterly  throjigh  Corning,  Elmira,  and  Chemung,  crosses  the 
State  line  and  flows  for  a  short  distance  in  Pennsylvania,  then  returns 
to  New  York  and  again  crosses  to  Pennsylvania  near  Waverly,  finally 
emptying  into  Susquehanna  River  near  Athens,  Bedford  County,  Pa. 
The  total  length  of  the  river  is  about  40  miles,  of  which  30  miles  lie 
in  New  York.  It  is  a  sluggish  stream,  with  low  banks  and  a  broad 
valley  or  flood  plain,  which  is  often  overflowed.  It  was  formerly  par- 
alleled by  a  canal,  which  has  now  been  abandoned.  The  principal 
water-power  development  on  the  river  is  at  Elmira,  N.  Y. 

The  topographic  features  of  the  drainage  basin  are,  as  a  rule,  bold 
and  broad.  The  hills  rise  to  a  height  of  several  hundred  feet  on  either 
»ide,  and  within  a  short  distance  of  the  stream;  the  upland  plateau  is 
to  a  large  extent  wooded,  has  impervious  soil,  no  lake  storage,  and 
few  marsh  areas.  Tributaries  are  ramifying  and  uniformly  distrib- 
uted, though  not  very  numerous,  and  dry  gullies  or  flood  channels  are 
common.  The  concentration  of  storm  waters  from  the  three  large 
streams  which  unite  just  above  Corning  makes  possible  excessive 
floods.  Dikes  have  been  erected  in  the  cities  of  Elmira  and  Corning 
for  protection.  One  of  the  highest  recorded  freshets  in  the  stream 
occurred  June  1,  1889.  It  was  preceded  by  phenomenal  rainfall, 
^^gregating  several  inches  in  a  few  hours  during  the  night  of  May  31. 
The  discharge  at  this  time  has  been  estimated  by  F.  Collingwood  at 
67  second-feet  per  square  mile  from  2,055  square  miles,  or  138,000 
second-feet. 

The  gaging  station  was  established  September  7,  1903,  by  R.  E. 
Horton.  It  is  located  at  the  suspension  highway  bridge,  midway 
between  Chemung,  N.  Y.,  and  Willawana,  Pa.,  near  the  State  line. 
The  bridge  has  a>jingle  span  of  395  feet.  A  standard  chain  gii^e  is 
attached  to  the  upstream  side  of  the  bridge  near  the  right  bank,  and 
in  read  twice  each  day  by  Daniel  L.  Orcutt.  Discharge  measurements 
are  made  from  the  downstream  side  of  the  bridge.  The  initial  point 
for  soundings  is  the  face  of  the  right  abutment  on  the  downstream 
*^ide.  The  channel  is  straight  for  700  feet  above  and  800  feet  })elow 
the  station;  the  current  is  good.  The  right  bank  is  high,  cleared,  and 
i'^  not  subject  to  oveiHow.  The  left  bank  is  of  medium  height,  wooded, 
and  will  ovei-flow  at  high  water.  Tlie  bed  of  the  stream  is  composed 
of  gravel,  and  is  clean  and  permanent.     There  is  but  one  channel  at 
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all  stages.  The  bench  mark  is  formed  by  three  nails  driven  into  a 
telephone  pole  70  feet  to  the  right  of  the  initial  point  for  soundings 
and  about  30  feet  upstream;  elevation  29.88  feet  above  gage  datum. 
The  pole  is  marked  with  black  paint,  "U.  S.  G.  S.  B.  M." 

All  records  and  estimates  for  this  station  for  years  prior  to  1905  have 
been  revised  and  republished  in  Water-Supply  Paper  No.  109. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measurements  of  Chemung  River  at  Chemung^  N.  Y. 


Date. 

c 

Hydrographer. 

Qage 
height 

Dischaijfe. 

1903. 
August  27 

\  C.  Covert 

Ftet. 
2.89 
3.29 
2.47 
6.72 

5.75 
5.64 
3.05 
1.90 

StcondJfA 

809 

September  7  . . . 
October  2 

R.  E.  Hortoi 
H.  H.  Halse 
C.  C.  Covert 

C.  C.  Covert 

1 

1,354 

V 

611 

October  12. 

1904. 
March  11.. 

8,766 

6,170 

April  9 

R.  E.  Horton 

5,717 

1,042 

220 

July  15 1  C.  C.  Covert. 

September  9                <lo 

1 

yfean  dally  gage  height ^  infeet^  of  Chemung  River  at  Cfiemung,  N,  Y. 

Day. 

Jan. 

Feb. 

Mar. 

Apr.     May. 

June. !  July. 

Axig. 

Sept. 

Oct 

Nov. 

Dtic. 
2.90 

1903. 
1 

1 

1 

1 

1 

2.24 
•2.40 
2.52 

2.96 

2.88 
S.88 

2 

' 1 1 1 

3 

' 

1             1             1 

i« 

4 

1 

2. 57       •>  83 

2.» 

1 1 

, 

2.74  ! 
3.30 
3.37 
4.62 

2.86 
2.90 
3.08 
2.98 

2.N2 

6 

1 

2.59 

'    1             ■                                     ■ 

3.29 
2.24 
3.19 
3.16 

4.84 

3.« 

H 

:::::::r::::::::::::::::::::::.:::i::::::::.:..:: 

2.79 

y 

1 

9.97  1    4.98 
7.78  j    2.90 
8. 80       2. 88 

2.»- 

10. 

'         1                 i 

2.61 

11 

'         '         i 

2.49 

12 

1              "                     i                  ...     . 

4.66 
3.84 

6.74 

2.86 

itt 

13 

1 

2.69 

14   . 

.    __  J           _        _.    J 1 

3.46  I     4.97       2.73 

tfS 

lo 1 1 ! 1 

3.22  1    4.47 
a.Oti  '    4.20 
2.96  1    3.92 
3.44       7.W 
3.46  1    6.24 

2.68 

2.® 

1           i                                            1 

16 1 ' ' 

2.76        2."* 

17               : 1.        1                    .   J 

7.06  ,     2.74 

18.    ..              1 ! 

8.13'     '2-^ 

19 1 

5.88       2.64 

:            ,            .                         ,             1 

20 1 

3.29       4.90       4.88       tU 

21                              

1 

2.99  ;     4.42 

4.26 
3.98 
3.88 

2.69 

22                              

1                                            ; 

2.84 
2.54 

4.12 
3.87 

2.74 

23 ; 

i ' 1 1 1 

2.79 

^]        8TJsqxjb:&anna  kivbr  drainage  basin.  45 

daily  gage  height^  in  feet,  of  Chemung  River  at  Chemung ,  N.  Y. — Gontinaed. 


Jmn. 

Fteb. 

M&r. 

Apr. 

MAr. 

June. 

July, 

AuR. 

Sept. 

Oct. 

Nov. 

Dec. 

2.34 

4.n 

a.8a 

2,7V 

2.S4 

a.  64 

&.Ta 

2,79 

Z20 
2,24 
2.24 
2,22 
Z26 

3.44 
3,32 
3.30 
3.24 
3  22 

3^38 
3.23 
S.10 
3.10 
3  10 

2.74 

2  fl9 

1 

2.54 

! 

2.44 

...1    

....... 

2,64 

—  —\ 

a.  IS 

2. 86 
2.42 

2.40 
2.30 

2.64 

.  _.:    S-OO    (iS.J*5 

3.  AT 

0.50 
9.00 

7.20 
6.20 

7.05 
^S5 

2LflO 

2,RS 

2.60 
2.42 

2.00 
2.02 

2.05 

%^  1    ^50 

ZOO 

2.eO       3.4.1 

3.87 

7,0S 

6,45 

SuSA 

2.70 

2.m 

2.00 

2.22 

2.22 

t,W 

2.99.     135 

8.A7 

&.7ri 

6.02 

1.^ 

2.6:^ 

2.82 

1.96 

2.10 

2.20 

t.90 

:i.90       4.00 

A.  72 

5.3H 

4.^ 

7,70 

2.fiO, 

2.70 

2.00  1 

2.16 

2.26 

1.90 

„..J   a. 90 

4.a0 

4.72 

6.t& 

1.40 

h.^ 

3,fta 

2.60 

i.m 

2.18 

2.30 

1. 90 

'  a.«ft 

6.90 

7,69 

6.20 

4.1A 

3.10 

2.96 

2.46 

1.92 

I.m 

2.20 

L86 

.-.„    ^.» 

ffl6.  TO  ftlft.flfT 

6.2S 

4.00 

4.82 

Z»6 

2.36 

l.«« 

1.9& 

2.22 

1,05 

.,„.     3.t» 

fl.70       9.W 

5.75 

3.W 

6.36 

2.72 

2.20 

1.90 

1.90 

2.12 

2.25 

.....     a^Coj    A^Kh      6.-lfi 

9.6,S 

8.70 

fi.l5 

2,76 

2.16 

1.90 

1.96 

2,18 

2.10 

3.W     a^R-^     ^.m 

7.40 

a.6« 

4.10 

3.W 

2.20 

1.9ft 

1.95 

2.20 

2,10 

3.00  J    6.40       4.S0 

e.fifi 

3.40 

4,42 

3.6a 

Z18 

1.96 

2.  JO 

2.20 

2.10 

_....      S.00|     1.7^1     4.N) 

6.75 

3.  BR 

4.0Q 

3.4-^ 

2.10 

1,95 

2. 4^2 

2,12 

2.00 

....J  100  ,  A.n     i.m 

5.15 

S.30 

3.70 

3.46 

2.0« 

1.90 

3.05 

2.0ft 

2.00 

1  a.oo 

3. 96  1    4.05 

4,«0 

^.m 

a.4S 

A.  02 

2.00 

1.90 

3.16 

2,05 

2.00 

__._  ra,15 

a.&'V  !    3.B8 

4.IW 

B.75 

4.06 

2,  ft* 

2.00 

1,90 

2.«a 

2,26 

2.00 

.,.„     a.20  ''M-Sfi  1    S.«! 

4.W 

5.6.S 

3.W| 

2,70 

2.00 

1.90 

2.70 

2.15 

1,90 

]    %/20-    i.^^      3,78       &.ID 

5.0tt 

S.42 

2-62 

l.Bfi 

1.90 

2.60 

2.20 

1.90 

3.20    -4.30 

3.92 

n.lO 

9,4fi 

3.aa 

a.rio 

1.96 

1.90 

2.50 

2,06 

1.9ft 

3.  ao  ,    4. 16 

6.fl8 

4.«fi 

8,40 

s.ia 

140 

a,  OB 

I.m 

2.4S 

2.00 

2.00 

-    2.%M    4.00 

B.7B 

4.42 

fl.W 

a.iM 

2.3t» 

2.06 

].m 

2.62 

2.00 

2.10 

a.?iOi/iJ2  :    fiJJO 

4,.Vi 

5.40 

3.10 

2,a'i 

2,30 

1.7S 

3.40 

2.0O 

2.06 

„...Bn,35l  4.ofv  !*mBo 

4.90 

^.W 

fl.05 

2.i5 

2.76 

l.RO 

3.40 

2,00 

2.  IS 

jfltt-ftS  1    4.3iJ  !  11.40 

4,W 

s.aft 

3.06 

2.?J 

2.W1 

hf^I 

3.18 

ZQfl 

2.10 

e.A'* 

4.12  1  10.25 

4.te 

^■25 

2.W 

2-7» 

2.70 

2.00 

3.05 

2.i« 

£.10 

A.  30 

4.0fl  *13.aD 

4.M2 

l,7tS 

2,fi0 

2.66 

2.46 

2.16 

2.H& 

2.15 

2,16 

1.90 

9.90 

n,oft     i.e-i 

4.^-J 

2.10 

%m 

2.ai) 

2.S8 

2.75 

2.00 

2,eo 

4.20 
■    4.ZJ 

3,37 
S-II7 

7.^34  .    ft.  10 
fi.9fij    fi.6lJ 

5.40 
4,2r. 

2.fi6 

2,EiO 
2.70 

2.12 
2.10 

2.36 

2.a\ 

2.flB 
2.flO 

1.95 
2.10 

6.40 

6.1fl 

"    -     ^!»] 

fl.«      7.42 

4.110 

2.rtr] 

•im 

2,nH 

2.3ft 

2.45 

1,96 

3.90 

,..„.      4.0&L...... 

fi.WJ 

\K% 

2.<i2 

2.00 

2.80 

3.80 

aN 
dR 

oicc. 
rater  o\ 
iver  fre 
iver  frc 

er  flats 
ezing  o 
>zen  ov( 

highes 
ver  bel 
;r. 

t  point 
owgag 

17  feet. 

/Tl 

C/lL 

hR 

licknej 
tiickne> 
eronn 
vcr  ovt 

«  of  ice 
«  of  ice 
Ing. 
?r  the  fl 

5  inch« 
12  inch 

atH. 

38. 

les. 
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Rating  tahle  for  Chemung  River  cU  Chemung  N.  Y.^from  AuguU  f7,  1909,  ;j  Dtfm-  \ 

her  SI,  1904, 


Gage 
height. 


Diwharge. 


Fed. 
1.75 
1.80 
1.90 
2.00 
2.10 
2.20 
2.30 
2.40 

2.  50 
2.(i0 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 

3.  30 
3.40 
3.50 
3.^)0 
3.70 
3.  SO 
3.  90 


Sccond/ai. 

146 

170 

220 

273 

328 

385 

445 

510 

575 

645 

720 

800 

890 

985 

1,085 

1,190 

1,300 

1,415 

1,540 

1,670 

1,805 

1,945 

2,  ()95 


heSnt. 


4.00 
4.10 
4.20 
4.^30 
4.40 
4.50 
4.60 
4.70 
4.80 
4.90 
5.00 
5.10 
5.20 
5.30 
5.40 
5.  50 
5.60 
5.70 
5.80 
5.90 
6.00 
6.10 
6.20 


Discharge. 

Gage 
height. 

Secand-feeL 

I'Vjrf. 

2,255 

6.30 

2,420 

6.40 

2,590 

6.60 

tJ,765 

6.60 

2,950 

6.70 

3,140 

6.80 

3,340 

6.90 

3,550 

7.00 

3,765 

7.10 

3,990 

7.20 

4,220 

7.30 

4,455 

7.40 

4,695 

7.50 

4,940 

7.60 

5,190 

7.70 

5,445 

7.80 

5,700 

7.90 

5,960 

8.00  - 

6,220 

8.10 

6,485     1 

8.20 

6,750 

8.:i0 

7, 020 

8.40 

7,  295 

8.50 

Discharge. 

Gage     1 
hexgct. 

Second'/ceL 

Fret. 

7,575 

8.60 

7,855 

8.70 

8,135 

8.80 

8,415 

8.90 

8,700 

9.00 

8,985 

9.10 

9,270 

9.20 

9,560 

9.30 

9,850 

9.40 

10,140 

9.50 

10,430 

9.60 

10,720 

9.70 

11,010 

9.80 

11,300 

9.90 

11,590 

10.00 

11,880 

11.00 

12, 170 

12.00 

12,460 

13.00 

12,760 

14.00 

13,060 

15.00 

13,360 

16.00 

13,660 

13,960 

Srcond-Jrtt 
14,260 
14,560 
14,860 
15, 160 
15,460 
15,760 
16,060 
16,360 
16,660 
16,960   I 
17,260 
17,560 
17,860 
18,160 
18,460 
21,460  I 
24,460   I 
27,460  [ 
30.460  ; 
33,460  , 
36,460 


I 


The  alx>ve  table  in  applicable  only  for  open-rhannel  conditions.  It  ii*  base<l  upon 
8  discharge  inea.Miireiiient8  made  (hiring  1903  and  1904.  It  is  fairly  well  defined 
l)etween  gagt*  heights  l.W  and  3.30  feet.  The  table  has  been  extended  above  gage 
height  (>.70  feet.  AlM.)ve  gage  height  8.00  feet  the  rating  curve  is  a  tangent,  the  differ- 
ence being  300  i>er  tenth.  The  rating  tiible  has  l)een  applie<l  to  the  nearest  hun- 
dredth of  a  foot  to  gage  height  6.00,  to  the  nearest  half-tenth  of  a  foot  to  gage  height 
9.00,  to  the  nearest  tenth  of  a  foot  above  gage  height  9.00  feet. 


Day. 


}fean  ilnUij  disrhnrgc,  in  stTomi-ftrf,  of  Chennuig  River  at  Chemung,  X.  Y. 
Jan.  I  Feb.      Mar.  '  Apr.      May. 


1903. 


I 


June.  !  July.  |  Aug.     Sept. 


1,289 
409 


Oct. 


409 
510 


752 
1,300 
1,380 
3.382 


Nov.  '  Dec. 

I 

966  i  890 

872  I  873 

2.065  '  872 

827  ]  872 

854  I  818 

890  I  638 

1,065  I  1.791 

966  I  792 
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y  discharge,  in  second-feet,  of  Chemung  RU^er  at  Chemung,  N.  Y. — Continued. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1.180 

1,148 

3,855 

8.260 

2.005 

1.490 

1,212 

1,045 

947 

i,465 

1,490 

1,289 

976 

836 

603 

471 

471 

439 

409 

409 

397 

421 

Oct. 

Nov. 

4,059 

890 

872 

854 

800 

748 

705 

768 

9,705 

12,910 

6,432 

3,945 

2,695 

2,223 

2.065 

1,990 

1,917 

1,392 

1,223 

1,085 

1,085 

1,085 

510 
445 
397 
385 
415 
885 
385 
397 
339 
374 
385 
385 
339 
817 
300 
415 
356 
385 
300 
273 
273 
273 
273 
284 
3M.5 
3.56 
373 
246 
,328 
246 

I 

I>ec. 

18,460 
11,880 
14,860 
8,840 
7,020 
4,157 
3,083 
2,590 
2,127 
9,706 
7,435 
3,990 
2,988 
2,454 
2,050 
3,593 
1,592 
1,465 
1,323 
1,300 
1,234 
1,212 
1,116 

478 
623 
397 
328 
366 
374 
210 
246 
220 
246 
246 
328 
660 
1,732 
1,138 
818 
720 

712 

1 

675 

568 



1 

569 

1 

L. 

712 

1 

712 

:::: :::::::::::::::: 

712 

i 

752 

j 

1 

752 

1 

675 

1 

675 

i 

675 

1 

1 

712 

' 

1      1 

752 

1 

792 

1 

i      1 

792 

1 

792 

752 

712 

1 

603 

636 

()03 

675 

8,135 
15,460 
9,705 
6,090 
5, 140 
4,575 
4,695 
4,817 
6,090 
17,260 
10, 720 
8,275 
6.090 
4,575 
3,765 
3. 765 

10, 140 
7,435 
5,318 
4.267 
3,382 
2.950 
2,5.56 
2,255 
1,945 
1,805 
1,644 
1,415 
1.:I92 
1.300 
4, 575 
8. 842 

9,706 
85,860 
5.065 
3,877 
11,590 
6,617 
4.455 
3,382 
5.065 
7.158 
3.990 
2,988 
2,255 
1.8a5 
1.515 
2,337 
1,945 
1.440 
1,212 
1.106 

i,oa5 

1,08.5 
1.035 

i.oa5 

872 
800 
720 
68:? 
r)45 
645 

646 

8?2 
720 
660 
645 
631 
938 
845 
736 
760 
2.095 
1,778 
1,477 
1,477 
1,005 
818 
720 
660 
575 
610 
445 
477 
415 
736 
784 
610 
645 
575 
720 
800 

r>t'.o 

575 
523 
966 
818 
720 
645 
542 
477 
385 
356 
385 
374 
328 
317 
273 
273 
273 
246 
246 
300 
300 
445 
760 
872 
720 
642 
445 

3;?9 

328 
317 
273 

273 
284 
273 
246 
273 
262 
231 
246 
220 
220 
246 
246 
246 
220 
220 
220 
220 

300 

' 

273 

220 

! 

220 

1 

220 

' 

220 

1 

195 

' 

36,460 
17,560 
8,135 
4,267 
3,990 
3,140 

100 

415 

328 

1 

328 

328 

273 

2,765 
2,337 

273 

! 

273 

1 

2,065 

1,697 

1,917 

2.127 

6.697 

8,985 

4.695 

21,160 

22,660 

19.060 

2«.060 

21.460 

10,430 

6,617 

5  700 

273 

3.765  !  .5.830 

220 

4,455 
4.455 

4.220 
16.660 

220    615 
220    575 
210    542 
170    589 
146  1.415 
170  i  1.415 

220 

246 

3,877  ,13.660 
2,988  1  8.415 
3,240  i  5.190 

273 

1 

328 

300 

3,310 
3.140 
3, 240 
3,H10 

1.  ia5 

5. 065 

4,817 
3.  «VvS 

374 

180 

•   273 

356 

1,169 

l,a35 

8-45 

328 

1 

:?28 

1      1 

:^ 

■■" 1 

3.445  3,810 
15,7«10  5,190 
13.1XH)  '  2.r.7.s 
10, 720  2. 2V* 

1  «;.  3.52 

/ 

497    760 
1   477    682 
'   477    6-15 

477    .54'> 

t>45 

7,855 

4,575 

2  095 

5. 9<iO 

1 

\ 

V  \,^N5i 

\ 
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RTBEAM   MEASUREMENTS   IK   1904,  PAST  HI. 


ln.1l 


Ettimated  monthly  digcharge  of  Chemung  River  near  Chemung,  N,  F.,  for  I^IXH- 
[Drainage  are*,  2,440  square  miles.] 


Month. 


1903. 
September  7-30  . . . 

October 

November 

December 

1904. 

March  g-31 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Diflchargpe  in  second-feet 


Maximum. 


Minimum. 


397 
409 
705 
536 


1,697 
2,988 
1,300 
645 
415 
246 
146 
210 
246 
100 


The  year .%,460 


100 


Mean. 


1,146 

3,981 

2,265 

757 


10,331 

6,645 

4,940 

4,063 

820 

463 

267 

656 

347 

785 


2,932 


RmMA. 


Second-feet  «v^l 


0.47 

1.63 

.93 

,31 


4.23 
2.72 
2.02 
1.67 
3.36 
.190 
.109 
.269 
.142 
.322 


1.20 


8USQUEHANNA    UIVER  (WEST   BRANCH)    AT  WILLIAM8PORT,  PA. 

This  station  was  established  March  1,  1895,  by  George  D.  Snj 
who  was  at  that  time  city  en<^ineer,  and  daily  gage  heights  have 
recorded  since  that  date.  On  August  16,  1901,  a  standard  chain 
was  installed  on  the  upper  side  of  Market  Street  Bridge  by  E.  G.  1 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  mark 
4(^.29  feet.  The  benc^h  mark  is  a  cut  in  the  face  of  the  left  abut 
10.07  feet  above  gage  datum.  Discharge  measurements  are  made 
the  lower  side  of  the  bridge.  The  initial  point  for  soundings  is 
face  of  the  abutment  on  the  left  bank.  The  channel  is  straigh 
several  hundred  feet  above  and  below  the  station,  is  broken  by 
bridge  piers,  and  is  about  1,000  feet  wide  at  the  station.  There 
dam  about  one-half  mile  above.  Both  banks  are  high  and  rocky, 
bed  of  the  stream  is  composed  of  gravel  and  silt,  and  will  prol 
change  to  some  extent  in  the  shore  spans.  The  current  veloc 
sufficient  for  accurate  measurement  except  at  extreme  low  st 
During  nearly  ten  years,  from  March,  1895,  to  January,  190f 
range  of  gage  height  at  this  station  has  })een  21.3  feet,  and  the 
mated  maximum  and  minimum  dischaiiges  have  been  164,100  an< 
cubic  feet  per  second,  respectively.     The  gage  is  read  once  each  dj 


lOTTT. 
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fenry  H.  Guise,  who  is  employed  in  the  city  engineer's  oflSce.  All 
BS€5ord8  and  estimates  for  this  station  for  years  prior  to  1905  have  been 
avised  and  republished  in  Water-Supply  Paper  No.  109. 

The  observations  at  this  station  during  1904  have  been  made  under 
I*!©  direction  of  N.  C.  Grover,  district  hydrographer. 

^S^charge  meaguremerUs  of  Susquehanna  River  (  West  Branch)  at  WiUiamsport^  Pa.y  in 

1904. 


Dmte. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

r-nly  19 

R.  J.  Tavlor 

Sq./eet. 
3,874 
2,550 
3,040 

Ft.  per  sec. 
1.09  j 

Feet. 
2.07 

Secoi 

id/eet. 
4,220 
1,340 

September  14 . . 
September  30 . . 

J.  C.  H 
do 

[oyt 

. 

0.53         0.52 

0.67  '       1.10 

i 

2,060 

1 

Ifean  €laily  gage  height,  in  feet, 

of  Susquehanna  River  ( West  Branch)  at  Williamsjwrt, 
Pa.,  for  1904. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.2 
2.2 
2.0 
2.0 
1.8 
1.8 
1.7 

8.8 
3.4 
3.0 
2.8 
3.0 
2.4 

1  R 

2.7 

7.0 

7.6 

19.0 

16.6 

9.2 

7.4 

17.4 

13.6 

9.8 

7.6 

6.6 

6.8 

6.3 

6.0 

4.4 

4.1 

3.8 

4.0 

4.6 

6.6 

6.7 

6.6 

«9.? 

10.8 

11.3 

/12.6 

10.  A 

6.2 
16.8 
13.6 
9.8 
8.0 
6.8 
6.4 
6.0 
6.0 
8.8 
9.2 
7.9 
7.2 
6.6 
5.8 
6.2 
6.2 
6.1 
5.0 
4.5 
4.2 
3.9 
3.6 
3.3 
3.2 
3.6 
4.3 
5.1 
6.8 
8.4 

7.8 
7.0 
6.2 
6.5 
6.0 
4.5 
4.2 
3.9 
3.6 
3.3 
3.2 

3.6 

2-3 

1.0 

0.4 

0.8 

1.0 

1.0 

.9 

.8 

.8 

.7 

.7 

.6 

.6 

.6 

.5 

.7 

1.2 

1.5 

1.4 

1.3 

1.2 

1.1 

1.0 
1.0 
1.0 
1.0 
.9 
.9 
.8 
.7 
.6 
.6 
.7 
.7 
.7 
.8 
.8 
.7 
.7 

.7 

0.6 

2 

3.7  1      2.1 

.9          .4 

.5 

8 

3.7 
8.6 
6.1 
4.5 
3.7 
3.4 
3.2 
3.2 
3.3 

1.9 
1.7 
1.6 
1.6 
1.7 
1.8 
3.4 
4.4 
8.1 
6.7 
5.4 
4.6 
3.8 
3.4 
3.0 
2.5 
2.1 
2.0 
1.7 
1.5 
1.3 
1.3 
1.2 
1.1 
1.1 
1.1 
1.1 

.9 
.9 
.8 
.7 

.4 
.3 
.3 
.3 

.5 

4 

5...  . 

(1.4 

6 

7 

.7|        .2 
.7  I        .2 
.6           .2 

S 

1.7      bb.O 
1.7    clO.5 

9 

10 

1.7 
1.7 
1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.4 
1.6 
7.7 
13.3 
9.8 
7.0 
6.4 
4^9 
8. 
8.2 
3.6 

C7.6 

«6.0 

C6.2 

04.3 

3.8 

4.0 

d3.8 

d3.6 

<i3.6 

3.3 

rf3.0 

2.9 

2.8 

2.7 

3.7 

4.2 

3.8 

8.0 

2  7 

.5 
.5 
.4 
.4 
.5 
.6 
.5 
.3 
.3 
.3 
.4 
.5 
.5 
.9 
1.0 
1.2 
1.0 
.9 
.7 

.2 
.2 
.5 
.6 
.5 
.5 
.6 
.5 
.5 
.4 
.3 
.3 
.2 
.2 
.2 
.2 
.3 
.6 
1.0 

11 

12 

1       ^  ' 
3.0         3.3 

13 

2.8 
2.5 
3.0 
3.4 
3.3 
3.2 
4.7 
7.7 

2.9 
2.7 
2.4 
2.6 
3.1 
2.8 
2.6 
2.3 

.3 

►      14.. 

.3 

15 

.3 

16 

.3 

17 

.3 

18.... 

., 

19 

.2 

20 

1.0  ,        .7 

.2 

21... 

7.2  1      2.3 
6.0         3.0 
5.2         3.7 

4.7  4.0 

4.4  3.2 
4.2         2.8 
4.0  '      2.3 

3.8  2.1 

3.5  1.9 

1.1 
1.5 
1.7 
1.6 
1.5 
1.5 
1.4 

.6 
.6 
.6 
.7 
.6 
.6 
.6 

.'J 

22 

.2 

23 

.2 

24 

.3 

25.... 

.3 

26 

.3 

27... 

.4 

a... 

1.3          .6 
1.3           .5 
1.2           .5 
1.1    

1.8 

29... 

*• '  I    

a.6        8.0 

'      6.9 

6.0 

.6  :      1.0 

5.4 

80 

31... 

3.3  I       1.7  j      1.0           .6         1.1 
3.3    1       1.0           ..'>    

5.5 
4.4 

1BR  21 

eSli 

vei 
05^ 

r  frozen 

inning 

Iceroi 

4 

Decern 
aning. 

bcr5U 

)  28,  190 

►4. 

d 

e 

f 

Alio 
Nooi 
Exti 

dor  ice 
1  river 
eme  he 

runiiin 
18  feet, 
ight. 

<• 
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STREAM  MEASUREMENTS   IN  1904,  PART  III. 


l».tt 


Rtithig  tafflefor  Sujviwhantia  Rirer  (  Wed  Branch)  at  lVUliam^)ort,  Pa.,  /rom  lS9i 

to  1904. 


height. 


1-0.2 

I       .0 

I         .1 
^  2 

.3 

.4 

.5 

.6 

.  7 

.8 

.9 

1.0 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

1.9 

2.0 

2.1 


Discharge,  "l    ^^J^^^ 


Secund'/rrt. 
410 
600 
710 

970 
1,120 
1,280 
1,440 
1,610 
1,780 
1,960 
2,140 
2,320 
2,510 
2,700 
2,890 
3,080 
3,270 
3,460 
3,660 
3, 8(K) 
4,070 
4,  300 


FM. 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 
5.2 
5.4 
5.6 
5.8 


I>iDChAIg«. 


SccoHd-feet 

4,530 

4,770 

5,010 

5,250 

5,500 

5,760 

6,020 

6,300 

6,580 

7,170 

7,780 

8,400 

9,030 

9,690 

10,400 

11,150 

11,940 

12,  750 

13,600 

14,500 

15,420 

16,370 

17,340 


hSSK.  I  ^^^'   I  heg?ft.  .  ^^■ 


F\tet. 
6.0 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 
7.8 
8.0 
8.2 
8.4 
8.6 
8.8 
9.0 
9.2 
9.4 
9.6 
9.8 
10.0 
10.2 
10.4 


Seemui-frfL 

FM. 

Secimd^. 

18,330 

10.6 

47,400 

19,330    1 

10.8    ' 

49,000 

20,340    , 

11.0    1 

5O,(X)0 

21,360 

11.2 

52,200 

22,380    i 

11.4 

53,800 

23,400 

11.6 

55,500  ; 

24,600  ; 

11.8 

57,300 

25,700 

12.0 

58,900  , 

26,900 

12.2 

60,700 

28,100    1 

12.4 

62,500 

29,300 

12.6 

64,300 

30,500 

12.8 

66,100 

31,800    ' 

13.0 

67,900 

33,100 

13.2 

69,800 

34,400 

13.4 

71,700 

35,800    . 

13.6 

73,600 

37,200    ' 

13.8 

75,  .500 

38,600 

14.0 

77,500 

40,000 

14.5 

82,600 

41,400    1 

15.0 

87,800 

42,800 

44,300 

45,800 

^ft'(w  dnihi  discharge,  in  mrnul-ftel,  of  Smquehanna  Rirer  (  ]VeM  Branch)  at  WUIiBMy 

port  J  Pa.,  for  1904. 


Day.  j   Jan.      Feb.  I  Mar.  j   Apr.  |  May 


Nov.    Pcf- 


1 ,    4,.%:«) 

2 1    4,530 

3 1    4,070 


9.030  r>.7ri()  19. 
7,780  23,400|l07, 
f.,r>80  2<»,:W0'  73. 
4,070  6,020  135,100|  41, 
8,fi60  0,580 104, 300j  29, 
3,660  5.010'  37,200!  22. 
3,460^  .^..'VOO  25,700|  21), 
3,460  1,3,600115,000  IK, 
3,460  46,600  72,60o!  IK. 
3,460  26,900  41.400  31, 

n ,    3.460  18,330  26.90o!  37, 

12 1    3,460   14,500;  20,8fio!  -28, 

13 1    3,460  10,770  17,340  24, 

14 1    3,460!    9.0«^'  " '**nl  21, 


4. 

5. 
6. 
7. 
8. 
9. 
10. 


lOVlB  AHD"] 
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r*on  daily  discharge,  in  second-feet,  of  Susquehanna  River  (  West  Branch)  at  WUliams- 
port,  Pa.,  for  1904 — Ck)ntinued. 


Day. 


5 
6 
7 

8 
9 
0 
1 
2 
3 
\K 
!5 
£ 
7 
8 
9 
0 


Jan. 


3,270 
3,270 

3,  ceo 

3,060 

3,060 

3,060 

2,890 

3,060 

27,500 

70,700 

41,400 

23,400 

15,420 

13,170 

8,090 

7,170 

8,400 


Feb. 


9,690  13, 
9,090  11, 


,600 
,150 
8,400  10,040 
,030 


8.090 
7,470 


6,580  11, 
6,300  20, 
6,020  21, 
5,760  21, 
8,710  42, 
10,400  45, 
9,030  53, 
6,580  64, 
5,760  47, 
5,250  29, 
22, 
18, 


Mar. 


340 
500 
500 
060 
690|  13,600 
540 
400 


Apr. 


May. 

6,580 
7,780 
7.470 
7,170 
12,340 
27,500 
24,600 
18,330 
14,500 
12,840 
11,150 
10,400 
9,690 
9,030 
8,090 
7,470 
7,470 


June. 

5,010 
5,500 
6,870 
6,020 
5,500 
4,770 
4,770 
6,580 
8,710 
9,690 
7,170 
6,020 
4,770 
4,300 
3,860 
3,460 


July. 


Aug, 


9,080 
7,780 
6,580 
5,250 
4,300 
4,070 
3,460 
3,080 
2,700 
2,700 
2,510 
2,320 
2,320 
2,320 
2,320 
2, 140j 
2, 14o! 


I 


1,280 
1,280 
970 
970 
970 
1,120 
1,280 
1,280 
1,960 
2.140 
2,510 
2,140 
1,960 
1,610 
1,440 
1,440 
1,280 


Sept. 


1,280 

1,440 

1,280 

1,280 

1,120 

970 

970 

830 

830 

830 

830 

970 

1,440 

2,140 

2,140 

2,320 


Oct. 

3,060 
2,890 
2,700 
2,510 
2,320 
2,140 
2,320 
3,060 
3,460 
3,270 
3,080 
3,080 
2,8«) 
2,700 
2,700 
2,510 
2,320 


Nov. 


1,780 
1,610 
1,610 
1,610 
1,610 
1,610 
1,440 
1,440 
1,440 
1,610 
1,440 
1,410 


1,440 
1,280 


Dec. 


970 
970 
970 


830 


890 
970 
970 
970 


1,440  1,120 


3,660 
7,640 


1,280  8,010 
4,220 


^maled  monthly  discharge  of  Susquehanna  River  (  West  Branch)  at  WUliamsport,  Pa., 

for  1904^ 

[Drainage  area,  5,640  square  miles.] 


Month. 


anuary 70,  700 

ebruary 46, 600 

Urch 135,100 

Pril 107,800 

lay I  28,100 

ttne 18,8:^ 

uly !  29,950 


Diitcharge  in  second-feet. 


Maximum. 


QgUSt 

^ptember. 
ctober  . . . 
<ivember . 
^cember  . 


2,510 
2, 820 
3,460 
2,140 
8,010 


The  year 135, 100 


Minimum. 


2,890 
5,010 
5,760 
7,170 
5,250 
3,460 
2, 140 
970 
830 
1,280 
1,280 
1,120 


Mean. 


Run-off. 


Second-feet 

per  RQuare 

mile. 


9,477 

10,320 

36,070 

23,760 

12,080 

7,170 

6,219 

1,541 

1,170 

2,:^09 

1,648 

1,660 

830         9,450 


1.68 

1.94 

1.83 

1.97 

6.40 

7.38 

4.21 

4.70 

2.14 

2.47 

1.27 

1.42 

1.10 

1.27 

.273 

.315 

.207 

.231 

.409 

.472 

.292 

.326 

.294 

.339 

1.68 

22.8:^ 

Depth  in 
inches. 
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[S0.12t 


JUNIATA   RIVER  AT  NEWPORT,   PA. 

This  station,  which  is  about  15  miles  above  the  mouth  of  the  river, 
was  established  March  21,  1899,  by  E.  G.  Paul.     The  standard  chain 
gage  has  until  the  autumn  of  1904  been  located  on  the  covered  wagon 
bridge,  800  feet  east  of  the  public  square  at  Newport,  Pa.    In  the 
latter  part  of  1904  this  bridge  was  removed  and  a  steel  structure  will 
be  erected  on  the  same  site.     A  standard  chain  gage  will  be  attached 
to  the  new  bridge  immediately  after  its  completion.     In  the  meantime 
a  temporary  vertical  staff  gage,  which  has  the  same  datum  as  the  bench 
mark,  has  been  attached  to  the  exposed  end  of  a  sewer  which  discharges* 
near  the  bridge,  and  the  daily  record  of  stage  of  river  has  been  kept 
continuously.     Bench  mark  No.  1  is  on  the  extreme  east  end  of  the 
stone  doorsill,  east  front  of  Ewing's  store  building,  near  end  of  bridge. 
The  elevation  above  gage  datum  is  28.83  feet.     Bench  mark  No.  2  is 
on  shelf  in  southeast  cornei  of  underpinning  of  store  of*  J.  M.  Ewing, 
elevation  27.37  feet  above  gage  datum.    This  is  a  bench  mark  of  the 
Pennsylvania  Railroad  and  according  to  their  levels  is  390.69  feet 
above  sea  level.     Discharge  measurements  have  been  made  from  the 
lower  side  of  the  wagon  bridge  to  which  the  gage  was  attached.    The 
channel  is  straight  for  one-half  mile  above  and  below  the  station.    Both 
banks  are  high  and  are  not  subject  to  overflow.     There  is  a  single 
channel  broken  by  three  bridge  piers.    The  piers  do  not  interfere 
with  the  flow  of  the  stream  and  there  is  little  eddying  and  boiling 
near  them.    The  bed  is  of  hard  material  and  is  probably  permanent 
There  is  a  good  measurable  velocity  at  all  stages. 

During  nearly  five  years  the  range  in  gage  height  has  been  22.8  feet, 
and  the  estimated  maximum  and  minimum  discharge  has  been  292,5(X) 
and  230  cubic  feet  per  second,  respectively. 

The  gage  is  read  once  each  day  by  A.  R.  Bortel.  All  records  and 
estimates  for  this  station  for  years  prior  to  1905  have  been  revised  and 
republished  in  Water-Supply  Paper  No.  109. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measurements  of  Juniala  River  at  Newport^  Pa.^  in  1904- 


Date. 

Hydrographer. 

Area  of 
section. 

Mean  ve- 
locity. 

Gage 
height. 

chup- 

1904. 
July  16 

N.  C.  Grover 

Sq./ed. 
1,520 

FL  per  sec. 
2.73 

4.28 

Stc.fed. 
4,152 
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^ean  daily  gage  heighty  in  feet,  of  Juniata  River  at  Netvparty  Pa.y  for  1904. 


Jan. 

Feb. 

4.2 

4.0 

4.2 

5.0 

4.5 

5.0 

4.6 

5.0 

4.6 

8.0 

4.6 

8.5 

4.6 

11.6 

4.5 

8.5 

4.5 

6.5 

4.5 

5.0 

4.4 

4.6 

4.2 

4.2 

4.1 

4.0 

4.1 

3.9 

4.1 

4.1 

4.1 

4.2 

4.0 

4.4 

4.0 

5.0 

4.0 

4.6 

4.0 

4.7 

4.0 

•4.7 

4.0 

5.0 

5.4 

5.0 

a  11.0 

5.4 

7.0 

7.2 

5.5 

7.4 

4.5 

5.9 

4.1 

4.8 

3.8 

4.5 

3.7 

3.8 

Mar. 

7.5 
12.0 
7.2 
13.5 
8.9 
6.0 
5.5 
14.0 
10.0 
7.2 
6.0 
6.0 
5.2 
5.2 
5.0 
4.8 
4.5 
4.5 
4.8 
4.5 
5.8 
5.5 
5.8 
8.0 
7.5 
6.9 
6.2 
6.2 
5.6 
5.2 
5.0 


Apr. 

May. 

June. 

July. 

6.7 

6.7 

4.9 

3.7 

13.4 

6.1 

5.6 

8.7 

9.4 

5.7 

6.0 

3.7 

7.7 

5.3 

5.4 

3.7 

6.7 

5.0 

5.9 

3.7 

5.7 

4.8 

5.9 

3.7 

5.7 

4.7 

5.4 

4.4 

5.3 

4.6 

4.7 

5.1 

5.3 

4.5 

4.6 

5.8 

6.3 

4.4 

4.5 

7.2 

6.3 

4.3 

5.1 

8.7 

6.0 

4.2 

4.6 

7.1 

5.7 

4.2 

4.4 

5.5 

5.3 

4.2 

4.2 

5.3 

5.0 

4.2 

4.0 

4.7 

4.8 

4.2 

4.0 

4.7 

4.8 

4.2 

4.4 

4.1 

4.7 

4.3 

3.9 

3.9 

4.4 

4.5 

3.9 

3.8 

4.4 

6.7 

3.9 

3.9 

4.3 

5.9 

3.7 

3.7 

4.2 

5.5 

5.7 

3.6 

4.2 

4.9 

5.5 

3.5 

4.0 

4.6 

5.3 

3.8 

4.0 

4.5 

4.4 

3.8 

4.0 

4.6 

4.0 

3.7 

4.2 

4.7 

3.5 

3.7 

4.6 

4.5 

3.8 

3.5 

6.5 

4.4 

3.7 

3.4 

7.5 

4.2 

3.7 

3.3 

4.6 

3.3 

3.3 
3.7 
3.6 
3.6 
3.5 
3.9 
3.5 
3.3 
3.3 
3.2 
3.2 
3.1 
3.1 
3.1 
3.1 
3.0 
3.2 
3.1 
8.2 
3.2 
3.2 
3.2 
3.2 
3.1 
3.1 
3.0 
3.0 
3.1 
3.1 
3.0 


3.0 
3.0 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
3.0 
2.9 
2.9 
3.0 
3.0 
3.0 
3.0 
2,9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 


Oct. 


2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
3.3 
3.3 
3.2 
3.1 
3.1 
3.0 
2.9 
2.9 
2.9 
2.9 
2.9 


Nov.     Dec. 


2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.8 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
2.8 
2.7 
2.7 
2.7 
2.7 
2.6 
2.6 
2.5 


2.5 

2.8 

2.9 

3.2 

2.9 

8.1 

8.2 

3.2 

3.2 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.1 

3.2 

3.2 

8.2* 

8.5 

3.7 

3.8 

8.8 

3.8 


alee  moved  out. 
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Mating  table  for  Juniata  River  at  Newport^  Pa.,  from  1899  to  1904, 


Gttgo 
height. 


Ftfi. 
L>.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 


Dlnt'hanfe. 

h^^t. 

DiflchAige. 

he^t 

Discharge. 

Gace 
height. 

Diithaist. 

Srcond/eet. 

Feet, 

Seamd-feet. 

FeeL 

Seeomd'/tet, 

Fed, 

SfomOietL 

230 

4.7 

5,180 

6.9 

.  14,570 

10.2 

38,500 

320 

4.8 

5,510 

7.0 

15, 170 

10.4 

40,300 

430 

4.9 

5,850 

7.1 

15, 770 

10.6 

42,200 

570 

5.0 

6,200 

7.2 

16,370 

10.8 

44.100 

750 

5.1 

6,550 

7.3 

16,970 

11.0 

46.000 

950 

5.2 

6,910 

7.4 

17,570 

11.2 

48,000 

1,160 

5. 3 

7,270 

7.5 

18, 170 

11,4 

50,100 

1,370 

5.4 

7,640 

7.6 

18,770    1 

11.6 

52,300 

1       1,580 

5.5 

8,010 

7.7 

19,380    1 

11.8 

54,300 

1,790 

5.6 

8,390 

7.8 

20,000    1 

12.0 

56,400 

2,000 

5.7 

8,770 

7.9 

20,640 

12.2 

58,600 

2,210 

5.8 

9,150 

8.0 

21,300    1 

12.4 

60,800 

2,4.30 

5.9 

9,540 

8.2 

22,700    1 

12.6 

63,100 

2,(i50 

6.0 

9,930 

8.4 

24,100    1 

12.8 

65,400 

1      2,880 

6.1 

10,330 

8.6 

25,500 

13.0 

67,700 

3, 120 

6.2 

10,740 

8.8 

27,000    1 

13.2 

70,100 

3,380 

(5.  3 

11,200 

9.0 

28,500 

13.4 

72,600 

3,650 

6.4 

11,720 

9.2 

30,100 

13.6 

75,100 

3,930 

6.5 

12,270 

9.4 

31,700 

13.8 

77,600 

4,220 

6.6 

12,830 

9.6 

33,400 

4, 5:«) 

6.7 

13,400 

9.8 

35,100 

4,850 

6.8 

13.980 

10.0 

36,800 

Mnm  daily  ili»chanjf^  in  Heamd-feety  of  Juniata  Rirer  at  Newport,  Pa.,  for  1904- 


Day. 

1 

'1 

3 

4 

6 

G 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 , 


Jan. 
3,fifK) 

s.m 

4,530 
4,850 
4.850 
4,850 
4.&50 
4.530 
4.530< 
4.530 
4,220 
3.650 
3,380 
3.880 
3,380 
3,380 
8,120 


Feb. 


Mar. 


930i 

lOoj    8.010j 

100 

:no 


800' 
270| 
200" 
850* 
650! 
120l 

m\ 

380- 
220i 


Apr. 

May. 

Juno. 

July. 

Aug. 1 J 

5ept. 

Oct. 

Nov.    Pec- 

1 
13, 4oo: 

13.400 

5,850 

2,430 

1.680' 

960 

750 
760 

730J     ^ 

?2,600: 

10,330 

8,390 

2,430| 

1.5W 

960 

750,     ^' 
760     • 

31,  too! 

8.770 

9.930 

2,430 

2.430, 

960 

760 

19,380' 

7,270 

7,640 

2.430 

2,210l 

960 

750 

T.'iO   1.3 

13,400 

H,200 

9,540 

2,4301 

2,210| 

960 

780 

750 

' 

8,770 

5.510 

9,540 

2,430 

2.000 

960 

760 

570| 

1.1 

8,770 

5.180 

7.640 

4,»20 

2,880' 

750 

750 

67U 

1,: 

7.270 

4,H,'iO 

5. 180 

6.550 

2.OO0I 

760 

750 

570 

1, 

7.27a 

4,5:« 

4,850 

9,150 

1,580' 

960 

750 

670 

1. 

11.200 

4.220 

4.530 

16,37a 

1.580' 

96(^ 

760| 

570 

1, 

11,200 

3,930 

6,550 

26. 20a' 

1,370 

W^ 

750 

750 

1. 

9.93a 

3.650 

4.850 

15,77a 

1.870^ 

VM 

760 

760 

1, 

8,770| 

8,650 

4.220 

8,010 

1,160; 

wi 

760 

750 

1. 

7,270 

3.650 

3,660 

7.27o| 

1,160 

750 

7501 

750 

1, 

6,200. 

3,650 

3, 120 
3.120 
4,200 

6.180; 

1.160, 

750 

760 

760 

1, 

5.510; 

3,650 

5.180, 

1,160, 

950 

750 

750 

1 

5,510! 

8.600 

3.3801 

960 

mi 

7501 

750 

1 
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Uy  discharge,  in  second-feet,  of  Juniata  River  at  Newport,  Pa.,  for  1904 — CJont'd. 


Jan. 


Feb. 


3,120 
3,120 
3,120 
3,120 
3,120 
7,640 
46,000 
15, 170 
8.010 
4,530 
3,380 
2,650 
2,430 
2.650 


6,200 
4,850 
5,180 
5,180 
6,200 
6,200 
7.640 
16,370 
17,570 
9,540 
5,510 
4,530 


Mar. 

Apr. 

4,530 

5,180 

5,510 

4,220 

4,630 

4.220 

9,150 

3.930 

8,010 

3.650 

9,150 

3.650 

21,300 

3,1-20 

18, 170 

3,120 

14,570 

3,120 

10,740 

3.650 

10,740 

4,850 

8,390 

12,270 

6,910 

18, 170 

6,200 

May 


June.    July.    Aug. 


3,930 
4,530 
13,400 
9,540 
8,010 
5,85o! 
4,850. 
4,530 
4,850 
5,180 
4,530 
4,220 
3,6')0 
4.860, 


2,880 

% 

2,  J 

2,430 

8,770 

8,010 

7,270 

4, '220 

3,120 

2,000 

2,650 

2,430 

2,430 


2,880 
2,65o' 
2,880' 
2,480, 
2,210 
2,000 
2,660 
2,650 
2,430 
2,430 
2,000 
1,790 
1,580 
1,580 


1,370 

1,160 

1,370 

1,370 

1,370 

1,370 

1,370 

1,160 

1,160 

950 

950 

1,160 

1,160 

950 


Sept. 


I 
Oct.  !  Nov. 


950 
95o! 
760- 

750| 
7f» 
750 
750 
76o| 
750| 
750 
750 
75o| 
750; 


760 
750! 


750 


750 
750 
570 


1,580,        570    1,160 


1,580 
1,370 
1,160 
1,160 

950 
750 
750 
750 
750 
750 


670 
570 


480 
430 
430 
320 
320 
280 


Dec. 

1,160 
1,160 
1,160 


1,160 
1,160 


430    1,370 


1,370 
1,370 
2,000 
2,430 
2,650 
2,650 
2,650 


Estimated  monthly  discharge  of  Juniata  River  at  Newport,  Pa,,  for  1904. 
[Drainage  area,  3,476  .square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

a 

46,000 
51,100 
80,100 
72,600 
13,400 

9,9:^0 
26,200 

2,880 
950 

2,430 
2,880 
4, 530 
3,120 
3,650 
2,000 
1,580 
950 
750 

5,722 

9,756 

17,150 

10,710 

5,742 

5,160 

4,968 

1,460 

850 

856 

607 

1,344 

1.65 
2.81 
4.93 
3.08 
1.65 
1.48 
1.43 
.420 
.245 

1.90 

3.03 

5.68 

3.44 

1.90 

1.65 

i.a5 

.484 

er 

.273 

1,580 

750 

.246           .284 

er 

750  1            230 
2,650  1            230 

.  175           .  195 

^r          

.  386  1         .445 

le  year 

80, 100 
23.    Rating  t 

230 

5,360 

1.54 

20.93 

a  Froren  January  1  in 

able  a^Rumed 

to  apply  C01 

rrectly. 

BROAD  CREEK  AT  MILL  GREEN,  MD. 

basin  of  this  creek  lies  wholly  in  Harford  County,  Md.  It  is 
lly  hilly  and  is  composed  of  farming  lands.  It  is  tributary  to 
banna  River  at  a  point  a  few  miles  above  the  fall  line.  This 
was  established  on  December  14,  1904,  by  F.  H.  Tillinghast, 
best  reached  from  Cardiff,  Md.  A  standard  chain  gage  is 
d  to  a  steel  highway  bridge  in  the  village  of  Mill  Green;  the 
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length  of  chain  from  the  end  of  the  weight  to  the  marker  is  14.97  feel 
Gage  datum  is  referred  to  bench  marks  as  follows:  1.  Chiseled  square 
on  upstream  end  of  right  abutment;  elevation,  10.60  feet.  2.  Top  of 
chord  of  bridge  directly  over  pulley  of  gage;  elevation,  16.31  feet 
3.  Nail  in  large  blazed  tree  about  100  feet  upstream  from  bridge  on 
left  bank;  elevation,  12.83  feet.  All  elevations  are  above  the  datum 
of  the  gage.  The  channel  is  straight  for  200  feet  above  and  500  feet 
below  the  station.  The  bed  is  rough  and  the  velocity  of  the  current 
at  the  bridge  is  small  at  low  stages  of  the  stream.  Low- water  measure- 
ments may  be  made  by  wading  at  a  point  about  100  feet  above  the 
station.     The  gage  is  read  twice  daily  by  James  F.  Snodgrass. 

The  maintenance  of  this  station  during  1904  was  under  the  direction 
of  N.  C.  Grover,  district  hydrographer, 

DEER  CREEK  NEAR  CHURCHVIIXE,  MD. 

This  creek  has  its  headwaters  in  York  County,  Pa.,  flows  south- 
easterly through  Baltimore  and  Harford  counties,  Md.,  and  is  tribu- 
tary to  Susquehanna  River  opposite  Port  Deposit.     Its  basin  is  hilly 
and  generally  in  farming  lands.     Slopes  are  steep,  and  at  several  places 
small  power  plants  are  in  use.     This  station  was  established  December 
14,  1904,  by  F.  H.  Tillinghast,  and  is  best  reached  by  driving  from 
Belair.     A  standard  chain  gage  is  attached  to  the  highway  bridge  on 
the  Deer  Creek  road  about  3  mile«  north  from  Churchville.    The 
length  of  chain  from  the  end  of  the  weight  to  the  marker  is  15.2^^ 
feet.     The  datum  of  the  gage  is  referenced  by  the  following  bench 
marks:  1.  Chiseled  square  on  the  downstream  end  of  the  right  abut- 
ment;   elevation,  14.10  feet.     2.  Top  of  eyebar  of  bottom  chord  i^ 
middle  of  second  panel  from  the  right  bank;  elevation,    14.68  feet* 
The  channel  is  straight  for  500  feet  above  and  below  the  station.    Tb^ 
l>cd  is  generally  smooth,  is  composed  of  sand,  with  a  few  bowlder^- 
and  is  practically  permanent.     The  current  has  a  good  velocity  at  a-l' 
stages.     The  gage  is  rcjul  twice  daily,  by  Harris  Archer. 

The  observations  at  this  station  during  1904  have  been  made  undeJ 
the  direction  of  N.  C.  Grover,  district  hydrographer,  and  the  follow 
ing  measurement  was  made  November  8:  Width,  70  feet;  area  of  se^' 
tion,  S6  square  feet;  mean  velocity,  .85  feet  per  second;  gage  heights 
1.48  feet;  discharge,  73  second-feet. 

GinSTPOWDER  RIVER  DRAINAGE  BA8IX. 

The  headwaters  of  Gunpowder  River  lie  in  York  County,  Pa.,  nea^i 
the  Maryland  line.  Thence  the  river  flows  southeasterly  througt 
Baltimore  County,  Md.,  and  empties  into  Chesapeake  Bay  about  1^ 
miles  northeast  of  Baltimore.     The  river,  although  small,  has  steef  - 


QBOVEB  AND 
HOYT. 
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slopes,  and  the  powers  have  considerable  value  on  account  of  the  small 
distance  to  a  large  city.  A  portion  of  the  water  supply  for  Baltimore 
is  taken  from  this  river  at  Loch  Raven,  and  the  city  has  purchased  all 
power  rights  below  this  place.  As  the  city  increases  in  size  it  is  prob- 
able that  a  larger  proportion  of  the  flow  of  the  river  will  be  taken.  • 
Little  Gunpowder  Falls,  which  is  tributary  below  the  fall  line,  has  the 
same  general  characteristics  as  the  larger  river.  Throughout  its  entire 
length  it  forms  the  boundary  line  between  Harford  and  Baltimore 
counties,  Md.     There  are  several  small  power  developments. 

GUNPOWDER   FALLS  AT  GLENCX)E,  MD. 

This  station  was  established  on  December  15,  1904,  by  F.  H.  Til- 
linghast.  It  is  located  at  a  steel  highway  bridge  near  the  Pennsylvania 
Railroad  station  of  Glencoe.  A  standard  chain  gage  is  attached  to 
the  upstream  truss  of  the  bridge.  The  length  of  the  chain  from 
the  end  of  the  weight  to  the  marker  is  22.13  feet.  It  isreferenced  by 
bench  marks  as  follows:  (1)  Chiseled  cross  on  downstream  corner  of 
left  abutment;  elevation,  18.30  feet.  (2)  Top  of  iron  standard  of  gate 
at  railroad  crossing  nearest  bridge;  elevation,  19.77  feet.  The  channel 
is  straight  for  a  distance  of  300  feet  above  and  300  feet  below  the  sta- 
tion. The  bed  is  smooth  and  of  sand,  shifting  slightly.  The  velocity 
of  the  current  is  good  at  all  stages  of  the  river.  The  gage  is  read 
twice  daily  by  Samuel  Wilhelm,  the  station  agent  at  Glencoe. 

The  maintenance  of  this  station  during  1904  was  under  the  direction 
of  N.  C.  Grover,  district  hydrographer. 

LITTLE  GUNPOWDER  FALLS  NEAR  BELAIR,  MD. 

This  station  was  established  on  December  13,  1904,  by  F.  H.  Till- 
inghast.  A  standard  chain  gage  is  attached  to  a  steel  highway  bridge 
on  the  road  from  Belair  to  Kings ville  and  at  a  distance  of  about  9 
miles  from  Belair,  from  which  place  it  is  best  reached  by  livery. 
The  length  of  chain  froiii  the  end  of  the  weight  to  the  marker  is  13.36 
feet.  Its  datum  is  referred  to  bench  marks  as  follows:  1.  Chiseled 
square  on  downstream  end  of  right  abutment;  elevation,  13.36  feet. 
2.  Top  of  pulley  wheel;  elevation,  12.96  feet.  The  measurements  are 
made  from  the  upstream  side  of  the  bridge  to  which  the  gage  is 
attached.  The  channel  is  straight  for  300  feet  above  and  100  feet  below 
the  station.  The  bed  is  sand,  with  bowlders,  and  may  shift  slightly  in 
the  sand.  The  velocity  of  the  current  is  good  at  all  stages.  There  is 
a  flood  plain  about  100  feet  wide  on  the  right  bank.  The  gage  is  read 
twice  daily  by  A.  D.  Unkart. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 
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Discharge  measuremenfs  of  Little  Gunpotpder  Falls,  near  Bdaxr,  Md,,  in  1904. 


Date. 

Width. 

Are*  of 
section. 

Mean 
velocity. 

heS^t 

Dinchaif 

November  8  . . . 
November  30  . . 

N.  C.  Grover 

do 

FM. 

33 

27.5 

Sq./fet. 

27 
30 

Ft.  per  tee. 
1.22 
1.27 

Feet. 
1.40 
1.46 

AWRd-/ 

PATAP8CO  RIVKR  DRAFN^AGE  BASEN, 

Patapsco  River  is  formed  by  the  junction  of  the  North  Branch  8 
the  South,  or  Piney  Branch,  near  Mariottsville,  Md.,  and  flows  ii 
southeasterly  direction  into  Chesapeake  Bay  13  miles  south  of  Ba 
more.  Both  branches  rise  in  the  central  part  of  Maryland,  and 
whole  basin,  which  has  an  area  of  about  350  square  miles,  lies  wit 
that  State. 

The  river  carries  a  small  volume  of  water,  but  has  considerable  slo 
so  that  a  large  number  of  water  powers  have  been  developed  along 
course.  These,  although  small,  are  made  valuable  by  their  proxin 
to  a  large  city.  • 

The  drainage  basin  is  hilly  and  largely  under  cultivation.  It 
no  lakes  or  artificial  reservoirs,  and  the  flow  of  the  stream  is  varial 
The  maximum  estimated  flow  at  the  gaging  station  at  Woodsto 
Md.,  where  the  drainage  area  is  250  square  miles,  is  about  12,* 
cubic  feet  per  second,  while  the  minimum  estimated  flow  has  h 
about  70  cubic  feet  per  second.  The  record  from  which  these  e 
mates  have  been  taken  extends  over  a  period  of  eight  and  o 
half  years.  The  freshets  do  not,  however,  cause  very  large  rise.*^ 
the  water,  because  of  the  steep  slope  of  the  stream.  The  maxim 
recorded  difference  in  gage  height  at  Woodstock  has  been  13  f( 
while  the  usual  range  within  a  year  is  al)out  3  or  4  feet. 

The  bed  is  generally  rock.  The  banks  are  of  rock  and  very  lii 
land  is  subject  to  overflow.  The  Baltimore  and  Ohio  Railroad  i 
lows  the  stream  closely  throughout  nearly  its  entire  length. 

PATAPSCO   RIVEK   AT   WOODSTOCK,    MD. 

This  station  was  established  August  6,  1896,  by  E.  G.  Paul.  ' 
original  wire  gage  was  destroyed  when  the  bridge  was  repaired  Ja 
ary  20-25,  189J).  A  new  wire  gage  was  established  January  30,  1^ 
on  the  same  datum.  A  standard  chain  gage  was  installed  by  W 
Saw^yer,  November  11,  1903,  on  the  upper  side  of  the  bridge.  ' 
datum  was  not  changed.  The  length  of  the  chain  from  the  end  of 
weight  to  the  marker  is  28.28  feet.  The  bench  mark  is  a  Un 
States  Geological  Survey  standard  copper  l)olt  set  in  the  face  of 


OBOTIK  AND 

HOYT. 


] 


PATAPSCO   RIVER   DRAINAGE    BASIN. 


59 


retaining  wall  at  the  entrance  to  the  college  grounds  at  the  north  end 
of  the  bridge.  Its  elevation  is  22.06  feet  above  gage  datum.  Di.s- 
char^  measurements  are  made  from  the  upper  side  of  the  iron  high- 
way bridge  to  which  the  gage  is  attached.  It  is  located  li  miles  below 
the  junction  with  the  North  Branch  and  near  the  railroad  station.  The 
initial  point  for  soundings  is  near  the  right  bank.  The  channel  is 
straight  for  150  feet  above  and  several  hundred  feet  below  the  station. 
At  ordinary  stages  the  river  flows  in  one  channel  100  feet  wide;  at 
high  stages  it  flows  in  two  channels  220  feet  wide.  The  velocity  is 
rapid.  Both  banks  are  high  and  are  not  subject  to  overflow.  The 
right  bank  is  without  trees;  the  left  is  wooded.  The  l)ed  of  the  stream 
is  rough  and  is  composed  of  bowlders  and  cobblestones.  It  is  subject 
to  slight  change  at  extreme  high  water. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measurements  of  Patapsco  River  at  Woodstock^  Md.^  in  1904. 


1 

Date.                        Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Diflcharge. 

Joiy  12 Grover  and  Hoyt 

September  30..'  E.  C.  Murphy 

September  30  « do  . , 

Firet. 

102 

59 

43 

Sq./cet. 

S9 
34 
23 

Ft.pergec. 
2.02 
1.18 
1.74 

Fed. 
3.91 
3.25 
3.25 

Second/cfl. 
180 
40 
40 

a  Wading  i  mile  above. 
Mean  daily  gage  height^  infeety  of  PaJUtpsco  River  at  Woodstocky  Md,,  for  1904. 


Day. 


2.  .. 
%... 
4.. 
5.. 
6.. 
7.. 
8.. 
9.. 
10.. 
11.. 
12.. 
13.. 
14.. 

\y. 

IC. 
17.. 
IM.. 
19.. 
20.. 
21.. 


Jan. 

Feb. 

3.«6 

3.96 

3.96 

3.90 

3.95 

3.90 

a4.00 

3.85 

a4.G0 

3.85 

a4.00 

3.85 

a  4. 00 

5.75 

«4.00 

3.85 

a  4. 00 

3.75 

a  4. 00 

3.75 

a4.00 

3.75 

04.00 

8.75 

(«) 

3.75 

(«) 

3.70 

(«) 

3.70 

(«) 

3.70 

(«) 

3.70 

(«) 

8.80 

1     ^"^ 

3.80 

(-) 

3.a5 

(«) 

4.00 

C7.05 

11.30 

Mar.     Apr. 


•Ice. 


^Maximum 


4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
4.00 
5.65 
5. 10 
4.90 
4.45 
4.35 
4.10 
3.95 
4.05 
4.10 
3.90 
4.10 
4.0;-) 
4.10 
4.10 
4.20 
height 


4.16 
4.15 
3.95 
3.90 
3.85 
3. 7r> 
4.00 
3.95 
4.10 
3.85 
3.90 
3.85 
3. 75 
3.80 
3.70 
3.85 
3.70 
3.80 
W.  75 
3.70 
3.70 
3. 75 


May. 

June. 

3.60 

3.65 

3.75 

3.50 

3.75 

3.70 

3.70 

3.66 

3.75 

3.50 

3.65 

4.10 

3.75 

3.85 

3.55 

3.75 

3.75 

3.60 

3.90 

3.65 

3.75 

3.80 

3.70 

3.45 

3.65 

3.75 

3.70 

3.55 

4.20 

3.60 

3.90 

3.:.o 

July.     Aug. 


3. 65 
3.70  I 
4.00  , 

3.75 : 

3.70  ! 
3.55  I 


3.70 
3.60 
3.60 
3.65 
3.60 
3.60 


'.3. 


^'Breaking 


3.60 
3.60 
3.55 
3.40 
8.50 
3.45 
3.80 
5. 15 
4.a5 
8.60 
4.10 
65.55 
4.75 
3.80 
3.65 
3.55 
3.riO  I 
3..V. 
3.(50 
3.  .V> 
3. 50 
3.ri0  I 
u^vof  lee. 


3.65 
8.60 
3.90 
3.75 
3.75 
3.70 
3.60 
3.56 
3.50 
3.55 
3.55 
3.70 
3.40 
3. 45 
3. 45 
3.36 
3. 55 

3.  «J0 
3.50 

4.  i:. 
3.  S;-) 
3.  i»5 


Sept. 

Oct. 

8.40 

3.4.5 

3.45 

3.40 

3.35 

3.40 

3.56 

3.a5 

8.50 

3.36 

3.40 

3.50 

3.40 

3.40 

3.40 

8.45 

3.36 

8.46 

3.a5 

3.46 

8.30 

3.60 

3.40 

4.a5 

3.4.5 

4.00 

3.70 

3. 75 

5.05 

8.70 

3.8;-) 

3.55 

3.46 

3.50 

3.36 

3.50 

3. 55 

3. 45 

3.50 
3.55  I 

3.r,o  I 


3.50 
5. 35 
4.00  \ 


3.60 
3.50 
3.46 
8.40 
3.40 
3.60 
3.45 
3.46 
3.60 
3.66 
4.10 
3.70 
3.85 
4.10 
4.00 
3.95 
3.85 
3.80 
3.8.-» 
3.80 
3.80 
3.70 


Dec. 
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Mean  dnily  gage  height,  in  feet,  of  Patapsco  Rittr  at  Woodcock,  Md.,  for  7^^— Cont'd. 


23 

24 

25 

26 

27 

28 

29 

30 

31 


Jan.  .  Feb. 


7.10 
4.05 
4.06 
4.05 
4.05 
4.05 
4.05 
3.96 
4.00 


4.76 
4.a5 
4.05 
4.05 
4.06 
4.05 
4.05 


Mar. 


4.20 
4.10 
4.00 
4.05 
4.00 
3.96 
3.85 
3.96 
4.05 


Apr. 


3.70 
3.66 
3.85 
3.75 
3.86 
3.90 
4.00 
3.80 


May. 


8.70 
3.76 
3.60 
3.60 
3.60 
8.60 
3.46 
8.55 
8.75 


June. 


3.60 
3.45 
3.30 
3.55 
8.65 
3.55 
8.65 
8.50 


July. 


3.50 
8.75 
3.90 
3.60 
3.66 
8.60 
3.66 
3.60 
3.55 


Aug.  ,  Sept.     Oct     Not.  .  Dec 


8.80 
8.65 
3.60 
3.66 
8.55 
8.40 
3.36 
8.40 
8.36 


3.55 
8.45 
8.45 
3.45 
8.65 
8.60 
8.46 
8.60 


3.60 
S.55 
3.60 
8.50 
3.55 
3.45 
3.45 
8.46 
3.60 


8.60 
3.60 
3.50 
3.50 
3.65 
3.65 
S.60 
3.60 


"I" 


ilO 
4.15 
i2!> 
ilO 
4.40 
5lS 
140 
4.20 
4.25 


I 


POTOMAC  RIVER  DRAINAGE  BASIN. 

Potomac  River,  which  drains  a  total  area  of  about  14,500  square 
miles,  is  formed  by  the  junction  of  the  North  and  South  branches 
about  15  miles  below  Cumberland,  Md.,  thence  it  pursues  a  south- 
easterly course,  forming  for  its  entire  length  the  southerly  boundary 
for  the  State  of  Maryland  and  the  northerly  boundaries  for  the  States 
of  West  Virginia  and  Virginia,  and  empties  into  Chesapeake  Bay. 

The  North  Branch  rises  in  the  Alleghenies  near  the  western  comer 
of  the  State  of  Maryland,  and  the  South  Branch  rises  in  the  Alle- 
ghenies in  Virginia  and  West  Virginia.  These  branches,  with  their 
tributaries  and  the  tributaries  of  the  main  stream  as  far  down  as 
Shenandoah  River,  drain  a  series  of  narrow  and  generally  fertile  val- 
leys lying  between  the  parallel  ranges  which  make  up  the  system  of 
the  Alleghenies  in  this  region.  Their  slo{)es  are  not  as  a  rule  very 
large,  and  their  beds  are  of  gravel  and  sand.  The  slopes  of  their 
drainage  basins  are,  however,  generally  very  steep,  and  after  a  rain 
the  water  collects  (|uickly  in  the  rivers.  There  are  few  lowlands 
to  overflow  and  no  lakes  whatever  in  the  region,  consequently  these 
streams,  and  with  thom  the  Potomac  River,  are  subject  to  very  sudden 
and  heavy  freshets,  while  in  dry  seasons  their  discharge  becomes 
small.  The  record  of  gage  height  at  Point  of  Rocks,  Md.,  covering 
a  period  of  nearly  ten  years,  shows  a  maximum  range  in  gage  height 
of  29  feet,  and  for  several  of  the  years  the  range  has  been  more  than 
20  feet  in  each  year.  The  corresponding  maximum  and  minimun^ 
discharges  have  been  estimated  at  217,000  and  400  cubic  feet  per  sec- 
ond, respectiv^ely. 

The  slopes  of  the  tributary  basin  of  Shenandoah  River  are,  in  mapy 
instances,  steep,  but  the  valley  through  which  it  flows  is  generally 
broader  and  more  lands  are  subject  to  overflow.  The  slope  of  tb^ 
river  itself  is  usually  greater  than  the  slopes  of  the  tributaries  aboV'^ 
mentioned.  As  a  result  the  fluctuations  in  this  stream  are  not  &^ 
great,  having  a  maximum  range  of  about  19  feet  at  Millville  in  te^ 
years,  while  the  average  annual  fluctuation  is  10  feet  or  less.     Tb^ 
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charge  in  this  period  has  ranged  between  57,000  and  300  cubic  feet 
•  second. 

•^rom  the  junction  of  its  two  branches  below  Cumberland,  Md.,  the 
x>mac  cuts  through  the  mountains  at  nearly  right  angles.  Its  val- 
is  narrow,  its  slope  in  many  places  great,  the  bed  is  generally 
.vel  and  bowlders  with  ledge  rock  at  a  small  depth,  which  often 
>ears  at  the  surface.  The  banks  are  generally  high  and  not  subject 
overflow.  It  crosses  the  fall  line  a  few  miles  above  Washington 
I  reaches  tidewater  at  Georgetown.  As  a  water-power  stream  the 
ncipal  disadvantage  is  the  wide  variability  of  its  flow.  All  other 
iditions  are  favorable.  A  very  insignificant  amount  of  water  power 
i  been  developed. 

The  Baltimore  and  Ohio  Railroad  follows  the  river  for  its  entire 
gth,  while  the  Shenandoah  Valley  Railroad  and  the  Cumberland 
lley  Railroad  cross  the  stream.  The  Chesapeake  and  Ohio  Canal 
lows  it  from  Cumberland  to  Georgetown. 

Che  United  States  Weather  Bureau  maintains  river  stations  in  this 
dn  as  follows: 

Potomac  at  Cumberland,  Md. 
Potomac  at  Harpers  Ferry,  W.  Va. 
Shenandoah  at  Riverton,  Va. 

Ouring  1904  the  United  States  Geological  Survey  has  maintained 
ging  stations  in  this  basin  as  follows: 

Potomac  at  Point  of  Rocku,  Md. 

Potomac  (North  Bmnch)  at  Piedmont,  W.  Va. 

Potomac  (South  Branch)  at  Springfield,  W.  Va. 

Antietam  at  Sharpeburg,  Md. 

Shenandoah  at  Millville,  W.  Va. 

Shenandoah  (South  Branch)  at  Front  Royal,  Va. 

Shenandoah  (North  Branch)  at  Riverton,  Va. 

Monocacy  at  Frederick,  Md. 

POTOMAC  RIVER  (NORTH  BRANCH)  AT  PIEDMONT,  W.  VA. 

This  station  was  established  June  27,  1899,  by  E.  G.  Paul.  It  is 
eated  at  the  iron  highway  bridge  connecting  Luke,  Md.,  with  Pied- 
ont,  W.  Va.  The  standard  chain  gage  is  attached  to  the  hand  rail 
I  the  lower  side  of  the  bridge  in  the  span  next  to  the  right  bank, 
ae  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
^.87  feet.     The  bench  mark  is  the  top  of  a  small  shoulder  in  the  face 

the  sandstone  ledge  which  forms  the  right  abutment  of  the  bridge. 

is  about  4  feet  above  the  ground  and  10  feet  downstream  from  the 
idge.  The  point  is  indicated  by  an  arrow  cut  in  the  vertical  face  of 
e  ledge.  Its  elevation  is  20.40  feet  above  gage  datum.  Discharge 
easurements  are  made  from  the  lower  chord  of  the  bridge  to  which 
'6  gage  is  attached,  from  the  downstream  side.  The  initial  point  for 
fundings  is  the  face  of  the  pier  on  the  right  bank.    TW  viWww'jW^ 
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stmight  for  1,200  feet  above  and  600  feet  below  the  station.  The  cur- 
rent has  a  moderate  velocity.  The  right  bank  is  high  and  rocky  and 
will  not  overflow.  The  left  bank  is  low  and  liable  to  overflow,  but  all 
water  passes  beneath  the  bridge.  The  bed  of  the  stream  is  composed 
of  gravel  and  cobblestones,  is  free  from  vegetation  and  is  permanent. 
The  gage  is  read  twice  each  day  by  Charles  H.  Beck. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  G rover,  district  hydrographer. 

Di^harge  meaMiremenUi  of  Potomac  River  (North  Branch)  at  Piedmont,  W.  Va.,  inlfiOl 


Date. 


July  8 

September  9  . . . 
Septeml^er  28 . . 


Hydrographer. 


Hoyt&Hall. 
E.  C.  Murphy 
do 


Width. 


Mean 
velocity. 


Gace 
beiKbt. 


Diachtigv. 


Feet. 
2.80 
1.99 
1.99 


Seeond/trt 

116 
13 
20 


Mean  daily  gage  heighty  infeetf  of  Potomac  Rit^er  (North  Branch)  at  Piedmont,  W.  Vn., 

for  1904. 


Day. 


1 
2 
3 
4 

6 
ti 

8. 

9 

10. 
11 
12 
13 
It 

ir>, 
\\\. 

17, 
IH. 
19. 
20. 
21. 
22. 
-a. 
24. 
25. 
26. 
27. 
2«. 
29. 
30. 
31. 


1 
Jan. 

1 

Feb. 

2.90 

3.20 

2.95  ; 

3.05 

3.00 

3.10 

3.55  ' 

3.05 

3.10  : 

3.05 

2.95 

3.10 

3.15  1 

6.20 

3.00 

6.10 

2.90  ' 

4.70 

2.80  1 

4.a5 

2.80  1 

3.80 

2.80 

3.60 

2.  70  1 

3.2.5 

2.70 
2.60 
2. 60 
2.W 
3. 15 
3.(K) 
2.  <I5 
3.80 
n6,80 
6.65 
5.30 
4.25 
4.00 
3. 55 
3. 25 
3.:)0 
3.40 
3.25 


3.35 
3.45 
3.25 
3.a5 
3.00 
3.10 
3.00 
3.20 
4. 45 
4.25 
4.85 
4.10 
3.70 
3.55 
3.50 
4.75 


Mar. 

4.70 
4.55 
4.85 
5.55 
4.40 
4.20 
4.(>5 
5.  .55 
4.70 
4.30 
4.25 
4.30 
A.Q^ 
3.9.5 
3.85 
3.65 

3.  .55 
3.85 
3.95 

4.  }0 

4.  T^) 
\.  95 
6. 60 

5.  W 
5.a5 
4. 95 
4.80 
4.40 
4.10 
4.00 
4.45 


Apr. 

4.70 

5.25 

4.75 

4.35 

4.15 

4.00 

3.90 

3.90 

4.30 

4. 15 

3.95  I 

3.85  ' 

3.85  I 

3.70  ' 

3.70 

3.75 

3.90  , 

3.80 

.3.70 

3.60 

3.  .50 

3.45  I 

3.40  I 

3.:i5  j 

3.  45 
3.90  ' 
4.65  I 
.5.2.'>  I 
4.95 
4.55 


May.    June. 


4.46  ' 

4.20  I 

3.»5 

3.85 

3.75 

3.65 

3.60 

3.  .50  ' 

3.50 

3.60  I 

3.45 

3.a5 

3.20 

3.20 

3.40 

3.40 

3.20 

3.70 

.5.95 

.5.00 

.5.00 

4.60 

4. 25 

4.05 

3.90 

3. 75 

3.85 

3.  S.5 

.3.60 

3.50 

.3.  ,50 


3.96 

3.86 

8.80 

3.70 

3.80 

8.90 

3.76 

8.60 

8.50 

3.60 

3.60 

3.40  ' 

3.25  I 

3.20  j 

3.20 

3.00 

3.10 

3.00 

2.90 

3.00 

3.a5  I 


July. 

Aug. 

8.00 

2.86 

3.10 

2.66 

8.06 

2.40 

2.86 

2.40 

2.70 

2.40 

2.66 

2.66 

2.70 

2.26 

2.80 

2.20 

2.80 

2.06 

3.46 

2.16 

8.20 

2.20 

8.06 

2.20 

2.90 

2.20  ' 

2.80 

2.20 

2.70 

2.16 

2.60 

2.16 

3. 60  I 
3.45  I 
3.a5 
2.90 
2.80  ! 
2.70  I 

^^ 

3.a5  I 


2.  .50  , 
2.45 
2.35 
2..35  I 
2.  .50  , 
2.90  ' 
3. 20  I 
2.90  , 
2.70 
2.70  I 
2.«50 
2.50 
2. 60 
2.  .50 
2.10 


I 


2. 2D  I 
2.10  ' 
2.10  I 
2. 16  ; 
2.20  I 
2.20  I 
2.20  ' 
2.20  I 
•2. -20  I 
2.10  I 
2.10 
1.90 
2.00  I 
2.00  I 
1.90  1. 
I 


Sept 

1.90 
1.90 
2.00 
1.86 
2.00 
2.10 
1.90 
1.90 
1.96 
2.10 
2.00 
2.00 
2.00 
2.00 
2.06 
2.10 
2.10 
2.10 
2.10 
2.00 
2.10 
2.16 
2.10 
2.10 
1.90 
2.05 
2.00 
2.00 
2.00 
2.00 


Oct 

2.00 

2.00 

2.05 

2.00 

1.96  ; 

1.96 

2  00 

2.16 

2.10 

2.10 

2.16  I 

2.20 

2.40 

2.26 

2.20  I 

2.16  : 

2.10 

2.06  i 

2.10 

2.10 

2.20! 

2.20  I 

2.20 

2.20 

2.20  I 

2.20 

2.10  I 

2.20  > 

2.10 

2.00  I 

2.10   . 


Nov. 


2.00 
2.00 
2.05 
2.10 
2.10 
2.00 
2.10 
2.10 
2.10 
2.10 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.30 
2.30 
2.80 
2.30 
2.30 
2.80 
2.26 
2.25 
2.20 
2.15 
2.10 
2.10 


110 

2.20 
190 
120 

lao 

125 
1^0 
106 
100 
110 
110 
120 
180 
130 
ISO 
180 
180 
130 
180 
1» 
180 
180 
145 
i80 
iOO 
ilO 
4.80 
iOS 
8.30 
8.30 


a  Ice  went  oul  \  .(fo  p.  tck.. 
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POTOMAC   RIVER  AT  POINT  OF  ROCKS,  MD. 

This  station  was  established  by  C.  C.  Babb,  February  17,  1895,  at 
le  steel  highway  bridge  at  Point  of  Rocks,  Md.  As  originally  placed, 
le  gage  was  located  in  the  third  span  of  the  bridge  from  the  north 
lore.  The  next  year  (1896)  the  wire  became  rusted  and  broke  fre- 
lently,  and  a  new  wire  gage  was  placed  on  the  lower  side  of  the  first 
Min  of  the  bridge  and  referred  to  a  different  datum.  During  1897 
lere  was  a  further  change  in  the  length  of  the  wire  of  the  gage, 
hich  was  not  recorded,  and  therefore  it  has  been  necessary  to  discard 
le  records  during  those  two  years — that  is,  1896  and  1897.  The 
ngth  of  the  cable  of  the  original  wire  gage  was  44.22  feet.  The 
easurements  of  1895  are  considered  correct  within  themselves,  but 
lere  was  a  difference  between  the  datum  of  that  gage  and  that  of  the 
resent  standard  of  0.4  foot,  making  it  necessary  to  deduct  that  amount 
rom  the  gage  readings  of  1895  in  order  to  reduce  them  to  the  present 
atum. 

Since  January  25,  1898,  there  has  been  no  change  in  the  datum  of 
he  gage.  At  that  time  it  was  referred  to  a  bench  mark,  which  is  a 
jopper  bolt  in  a  large  capstone  on  the  lower  wing  wall  of  the  north 
ibutment,  about  10  feet  from  the  north  end  of  the  first  iron  truss  and 
41.75  feet  above  the  datum  of  the  gage.  A  second  bench  mark  was 
established  in  July,  1904.  It  is  a  cross  chiseled  on  the  lower  step  of 
the  upstream  wing  wall  on  the  left  bank  of  the  river,  being  just  across 
the  towpath,  15  feet  from  the  canal.  Its  elevation  is  24  feet  above 
gage  datum. 

A  standard  chain  gage  was  installed  at  this  station  September  2, 
1902,  to  take  the  place  of  the  wire  gage  then  in  use.  It  is  bolted  to 
the  guard  rail  on  the  lower  side  of  the  bridge  in  the  second  span  from 
the  left  bank.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  marker  is  44.22  feet. 

Discharge  measurements  are  made  from  the  eight  span  steel  toll 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
is  the  left  end  of  the  lower  guard  rail,  0.4  foot  beyond  the  center  of 
the  end  pin,  on  the  downstream  side  of  the  bridge.  The  channel  is 
straight  for  500  feet  above  and  200  feet  below  the  station.  It  is  1,300 
feet  wide,  broken  by  7  bridge  piers.  Both  banks  overflow  only  at 
extremely  high  water  and  are  not  wooded.  In  the  two  right  spans  the 
bed  is  composed  of  mud  and  is  subject  to  some  change;  in  the  other 
^pans  the  bed  is  composed  of  gravel  and  cobblestones  and  is  perina- 
fient.  The  current  does  not  flow  at  right  angles  with  the  bridge  in  all 
)f  the  spans.     The  gage  is  reiul  once  each  day  by  George  H.  Hickman. 

The  observations  at  this  station  during  1904  have  been  made  under 
he  direction  of  N.  C.  Grover,  district  hydrographer. 
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DiscJiarge  meamiremerUs  of  Potomac  River  at  Point  of  RockSj  Md.,  in  1904- 


Date. 


July  11. 


Hydrographer. 


Hoyt  and  G rover  . . 


Width. 


Feet. 
1,104 


Area  of 
section. 


Sq.ft' 

6,725 


Mean 
velocity. 


Ft.per.9ec. 
2.50 


Oage 
leifht 


heiil 


Feet. 
0  3.87 


Dischaige. 


Second/eft 
16,830 


aQa^e  varied  0.82  during  measurements. 
Mean  daily  gage  height,  in  feet,  of  Potomac  River  at  Point  of  Rocks,  Md.,for  1904. 


Day. 


1. 

2. 

3. 

4. 

5. 

6., 

7. 

8.. 

9. 
10.. 
11.. 
12.. 
13.. 
14.. 
16.. 
16.. 
17.. 
18.. 
19.. 
'JO.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27. 
28.. 
29.. 
30. 
31.. 


Jan.  :  Feb. 


1.5 
1.5 
2.0 
2.3 
1.8 
1.5 
1.5 
1.6 
1.6 
1.6 
1.6 
1.7 
1.6 
1.6 
1.6 
1.5 
1.5 
1.5 
1.6 
1.5 
1.5 
2.0 
4.0 
5.2 
«7.4 
5.1 
3.6 
3.3 
3.2 
3.0 
3.0 


I 


3.0 
2.9 
2.9 
3.3 
4.8 
4.9 
4.9 
3.3 
3.5 
5.7 
5.0 
8.9 
3.6 
3.5 
3.4 
3.8 
3.8 
3.9 
3.9 
3.8 
3.8 
4.5 
5.6 
6.0 
6.6 
6.6 
7.6 
6.6 
6.0 


far. 

Apr. 

5.3 

2.4 

4.4 

2.6 

4.0 

3.0 

3.8 

3.5 

4.0 

3.1 

4.2 

3.6 

4.5 

3.0 

5.0 

2.4 

4.8 

2.3 

5.4 

2.3 

4.5 

2.6 

3.8 

3.1 

3.3 

2.8 

2.8 

2.6 

2.6 

2.5 

2.4 

2.2 

2.4 

2.1 

2.2 

2.1 

2.1 

2.0 

2.2 

1.9 

2.3 

1.9 

2.4 

1.8 

2.5 

-1.7 

2.7 

1.7 

3.7 

1.6 

3.4 

1.5 

3.0 

1.6 

2.8 

2.0 

2.6 

3.7 

2.5 

6.3 

2.4 

May. 


6.6 
4.0 
3.6 
3.0 
2.8 
2.6 
2.5 
2.8 
2.7 
2.6 
2.5 
2.5 
2.4 
2.3 
2.2 
2.2 
2.1 
2.2 
2.3 
3.1 
6.2 
4.7 
4.0 
3.6 
3.1 
2.8 
2.5 
2.4 
2.3 
2.2 
2.4 


June. 


6.7 
7.8 
6.2 
4.6 
1.1 
6.0 
4.4 
4.0 
3.6 
3.2 
2.8 
2.6 
2.5 
2.4 
2.2 
2.1 
2.0 
1.8 
1.6 
1.5 
1.5 
2.5 
3.0 
2.8 
2.5 
2.1 
1.7 
1.5 
1.5 
1.4 


July. 

1.4 
1.3 
1.3 
1.8 
1.2 
1.6 
1.6 
1.6 
1.6 
1.7 
2.9 
2.6 
3.4 
3.1 
3.0 
2.8 
2.4 
2.0 
1.8 
1.6 
1.4 
1.4 
1.3 
1.3 
1.3 
1.4 
1.4 
1.4 
1.5 
1.5 
1.5 


Aug. 


1.4 
1.3 
1.2 
1.2 
1.2 
1.2 
1.3 
1,4 
1.5 
1.4 
1.3 
1.3 
1.2 
1.2 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 


1.0 
1.0 
2.0 
1.1 
1.1 
1.0 
1.0 


Sept. 


0.9 
.8 
.8 
.8 
.9 

1.0 
.9 
.8 
.7 
.7 
.7 
.8 

1.0 
.9 
.9 

1.0 

1.0 
.9 
.8 
.7 
.8 

1.0 
.9 
.8 
.8 
.8 
.7 
.7 
.7 
.7 


Oct. 


0.6 
.6 
.6 
.6 
.6 
.6 
.6 
.6 
.5 
.6 
.6 
.6 
.7 
.7 
.6 
.6 
.5 
.5 
.5 
.6 

1.0 


Nov. 


Dec 


0.6 
.6 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 
.7 


ill 

.7j 
.7 
.7 
.7 

.7 
.8, 


0.8 


.8 
.8 
.8 
.8 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
.9 
LO 
1.0 
1.0 
LO 
10 
LI 
L* 
L5 
L8 
L» 
L9 
ZO 


a  Ice  gorge  caused  river  to  rise. 
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;  S<yr  Potomac  Riuer  at  Point  of  Rocks,  Md.,  from  January  1  to  December 
31,  1904. 


Discharge,  i 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.* . 

1 

,     Gage 
height. 

Discharge. 

Secondrfeet, 

Fut. 

Second-feet,  i 

Ftet. 

Secondrfeet. 

1      F^. 

Second-feet. 

1,300 

1.80 

5,690  : 

3.00 

11,455 

6.20 

23,660 

1,346  1 

1.90 

6,070 

3.10 

11,950 

6.40 

24,970 

1,445  , 

2.00 

6,650  i 

3.20 

12,460 

6.60 

26.320 

1,640  I 

2.10 

7,035  ' 

3.40 

13, 470 

6.80 

27, 710 

1,900  1 

2.20 

7, 520  ' 

3.60 

14,500  1 

6.00 

29,140 

2,200 

2.30 

8,005  1 

3.80 

16,650 

6.60 

32,  790 

2,560 

2.40 

8,490 

4.00 

16,620 

7.00 

36,440 

2,936  1 

2.60 

8,980 

4.20 

17,710  1 

7.60 

40,290 

3,340  j 

2.60 

9,475 

4.40 

18,  820  I 

8.00 

44,140 

3,  760 

2.70 

9,970 

4.60 

19, 970  1 

9.00 

52,240 

4,196  1 

2.80 

10,465 

4.80 

21,160 

10.00 

60,640 

4,645 

2.90 

10,960 

5.00 

22,390 

11.00 

68,940 

6,110 

1 

e  table  is  applicable  only  for  oi)en-channel  conditions.  It  is  based  upon 
leasurements  made  during  1900  to  1904,  inclusive.  It  is  not  very  well 
bove  gage  height  10  feet  the  rating  curve  is  a  tangent,  the  difference 
er  tenth. 

ed  monthly  discharge  of  Potomac  River  at  Point  of  Rocks,  Md.,  for  1904* 
[Drainage  area,  9,654  stiuare  miles.] 


Month. 


Discharge  in  Kecond-feet. 


Maximum.  |  Minimum. 


39,  520 

4,195 

41,060 

10,960 

24,  970 

7,035 

81,330 

4, 195 

30,600 

7, 035 

42,600 

3,  760 

13, 470 

2,9a5 

6,  550 

1,900 

2,200 

1,445 

2,200 

1,300 

l,r>40 

1,345 

6, 550 

1,640 

42,  ^iOO 


1,300 


Mean. 

8,767 

20,180 

13,460 

9,270 

11,540 

12, 120 

5,612 

2,872 

1,742 

1,414 

1,490 

2, 550 

7,584 


Run-off. 


Second-feet 

persauare 

mile. 


0.907 
2.09 
1.39 
.960 
1.20 
1.26 
.581 
.297 
.180 
.146 
.154 
.264 

.786 


Depth  in 
inches. 


1.05 
2.25' 
1.60 
1.07 
1.38 
1.41 
.670 
.342 
.201 
.168 
.172 
.304 

10.617 


26-06- 
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[NO.  126. 


POTOMAC   RIVER   (sOUTH   BRANCH)   NEAR   SPRINGFIELD,  W.  VA. 

A  ^ging  station  was  established  at  the  Baltimore  and  Ohio  Railroad 
bridge,  3  miles  southwest  of  Springfield,  by  C.  C.  Babb,  in  April,  1894. 
This  station  was  discontinued  in  1896  for  want  of  an  observer.  On 
June  26,  1899,  a  station  was  established  by  E.  G.  Paul  at  the  highway 
bridge  li  miles  below  the  original  station,  near  Grace  Station.  This 
bridge  was  carried  away  by  flood  in  February,  1902.  The  present 
station  was  established  August  28,  1903,  by  E.  G.  Paul.  It  is  located 
at  the  steel  highway  bridge  2i  miles  east  of  Springfield,  W.  Va.  The 
bridge  has  two  spans  of  150  feet  each.  During  high  water  the  river 
flows  beneath  both  spans,  but  at  low  stages  the  stream  flows  beneath 
the  left  span  only.  There  is  a  dam  located  about  2  miles  above  the 
station ,  and  a  small  island  above  and  also  one  below.  A  standard  chain 
gage  is  located  in  the  center  of  the  left  span  on  the  downstream  side  of 
the  bridge.  The  length  of  chain  from  the  end  of  the  weight  to  the 
marker  is  34.76  feet.  Bench  mark  No.  1  is  a  nail  in  a  large  sycamore 
tree,  15  feet  downstream  from  the  left  approach  to  the  bridge.  The 
nail  is  in  the  side  of  the  tree  away  from  the  river  and  about  6  feet 
above  the  ground.  Its  elevation  is  18.80  feet  above  gage  datura. 
Bench  mark  No.  2  is  a  nail  in  a  large  willow  tree  on  the  left  bank  of 
the  river,  about  65  feet  upstream  from  the  bridge,  it  is  in  the  side  of 
the  tree  away  from  the  river  and  about  2{  feet  above  the  ground.  Its 
elevation  is  14.52  feet  above  gage  datum.  The  initial  point  for  sound- 
ings is  the  river  face  of  the  left  abutment  at  the  downstream  side  of 
the  bridge.  The  channel  is  straight  for  several  hundred  feet  above 
and  below  the  station.  Both  banks  are  low  and  liable  to  overflow. 
The  bed  of  the  stream  is  of  gravel.  The  gage  is  read  twice  each  day 
by  Miss  Olivia  Blue. 

The  observations  at  this  station  during  1904  have  been  under  the 
direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measuremaiU  of  Potomac  River  {Soulh  Branch)  iiear  Springfield^  W.  Vn-i  w 

1904. 


Date.                         Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

hdySt. 

DIflclme. 

July  9 lIoyt&Hall 

September  9  . . .    E.  C.  Mnrphy 

Septem])er  29 do 

Fret. 
143 
122 
108 

Sq.feet. 

312 

211 

65 

Ft.  jHT  aee. 
.79 
.54 
2.05 

FeeL 
2.50 
2.00 
1  99 

Settiantrfrd. 

248 

115 

0133 

a  Below  regrular  station  by  wading. 


GBOTD  AKI> 
HOTT. 


] 
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Mean  daily  gage  hagfUf  vafeet^  of  Poiomac  River  {South  Branch)  near  Springfield^  W.  Va. , 

far  1904. 


D*y. 


Jan.     Feb. 


a2.60 
a2.60 
a2.60 
a2.60 

6 'a2,e0 

• '«2.«0 

7 ,a2.60 

8 ;a2.60 

9 «2.60 

10 02.60 

U a2.60 

12 a2.60 

13 Ia2.«0 


14.. 
15.. 

17.. 
W.. 
19.. 
20.. 
21.. 
22.. 
28.. 
24.. 
».. 
2S.. 
27.. 
28.. 
29.. 
».. 


a2.60 

(12.60 

a2.60 

a2.60 

2.60 

2.60 

2.60 

2.60 

2.85 

9.05 

5.40 

4.05 

3.45 

8.00 

C2.90 

2.65 

2.76 

02. 90 


2.80 
2.80 
2.80 
2.70 
2.60 
2.00 
8.00 
fr6.40 
4.85 
8.55 
8.20 
2.70 
2.85 
2.95 
8.05 
2.95 
2.90 
2.65 
2.95 
2.90 
2.95 
8.50 
4.60 
4.05 
8.00 
8.25 
2.95 
2.95 
2.95 


Mar. 


8.76 
4.60 
4.20 
4.85 
4.10 
8.65 
8.45 
5.55 
5.60 
4.60 
4.05 
8.85 
8.65 
8.60 
8.85 
8.16 
8.10 
8.10 
8.10 
8.05 
8.05 
8.40 
8.90 
4.65 
4.45 
4.15 
8.95 
8.80 
8.45 
8.45 
8.35 


Apr.     May. 


8.65 
4.05 
3.95 
3.70 
8.60 
8.85 
3.20 
3.20 
3.15 
8.20 
8.30 
8.25 
8.20 
3.20 
3.00 
2.85 
2.80 
8.00 
3.00 
3.00 
3.00 
2.90 
2.80 
2.80 
2.70 
2.80 
3.05 
8.60 
8.10 


5.40 
4.85 
4.35 
4.15 
3.90 
8w65 
8.30 
3.50 
3.40 
3.60 
3.40 
3.25 
3.10 
8.00 
3.00 
3.00 
3.00 
3.25 
8.05 
7.95 
6.80 
5.40 
4.80 
4.30 
3.95 
3.75 
3.80 
4.20 
3.65 
3.45 
3.45 


June. 


3.45 
3.50 
3.45 
3.40 
4.85 
4.30 
3.90 
3.80 
3.35 
3.10 
2.95 
3.10 
3.10 
8.00 
2.70 
2.95 
2.85 
3.10 
3.00 
5.66 
4.70 
3.95 
3.60 
3.46 
3.20 
2.90 
2.75 
2.55 
2.75 
2.90 


July. 


2.80 
2.65 
2.60 
2.60 
2.60 
2.60 
2.60 
2.60 
2.50 
2.85 
4.60 
3.85 
3.60 
2.95 
2.85 
2.55 
2.45 
2.50 
2.55 
2.60 
2.70 
2.60 
2.80 
2.90 
2.80 
2.50 
2.70 
2.60 
2.50 
2.40 
2.40 


Aug.  i  Sept. 


2.40 
2.50 
2.70 
2.80 
2.80 
2.60 
2.60 
2.55 
2.60 
2.40 
2.30 
2.25 
2.20 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
1.90 
2.10 
2.10 
2.00 


2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.15 
2.10 
2.10 
2.10 
2.20 
2.15 
2.05 
2.00 
2.00 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 


Oct. 


I 


1.80 
1.80 
1.80 
1.80 
1.80 
1.85 
1.85 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 


Nov. 


1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 


Dec. 


I 


1.80 
1.80 
1.80 
1.90 
1.90 
1.90 
1.90 
1.90 
1.95 
2.00 
2.00 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
a  2. 10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.20 
2.25 
2.50 
2.85 
3.50 
8.90 
3.90 


a  Frozen  over. 


&  Ice  going  out. 


c  Slush  ice. 


ANTIETAM  CREEK  NEAR   8HARP8BURO,  MD. 

Antietam  Creek  rises  in  the  western  part  of  Maryland  and  flows  in 
^  southerly  direction,  entering  the  Potomac  10  miles  above  Harpers 
Perry.  Its  drainage  area  is  mostly  of  a  hilly  character  and  is  largely 
cultivated.  This  station  was  established  June  24, 1897,  by  A.  P.  Davis. 
It  is  located  a  few  hundred  feet  below  the  bridge  on  the  toll  road  from 
Sharpsburg  to  Keedysville,  Md.  There  is  an  old  dam,  not  now  in  use, 
just  below  the  bridge.  The  gage  is  a  vertical  rod  driven  into  the  gravel 
of  the  stream  bed  and  spiked  to  a  tree  on  the  left  bank  near  the  cable. 
The  bench  mark  is  a  copj)er  bolt  set  in  a  ledge  of  rock  on  the  left  bank, 
»t  a  point  about  125  feet  above  the  cable.  Its  elevation  is  16.34  feet 
above  gage  datum.  Discharge  measurements  are  made  from  a  steel- 
'wire  cable,  which  is  supported  by  the  forks  of  sycamore  trees  on  each 
hank  and  is  anchored  to  timbers  set  in  the  ground.  A  tagged  wire  is 
suspended  above  the  cable.  The  initial  point  for  soundings  is  a  staple 
io  the  tree  on  the  left  bank.     The  channel  is  straight  toY  ^Q*^  i^<5\.  i)wiN<^ 
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and  below  the  station.  It  has  a  width  at  ordinary  stages  of  about 
100  feet;  is  shallow  and  unobstructed.  There  is  a  good  measurable 
velocity  at  all  stages.  The  right  bank  is  low  and  liable  to  overflow; 
the  left  bank  is  high  and  rock}-,  and  both  are  fringed  with  trees.  The 
bed  of  the  stream  is  composed  of  gravel,  free  from  vegetation,  and  h 
permanent.  There  is  but  one  channel  at  all  stages.  The  gage  is  read 
once  each  day  by  Charles  E.  Hammond,  the  toll  gatherer. 

The  observations  at  this  station  during  1904  have  been  under  the 
direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measurements  of  AiUietam  Creek  near  Sharpsburg,  McL,  in  1904, 


Date.                        Hydroj^mpher. 

1 

Width. 

Area  of 
section. 

Mean 
velocity. 

bei^t. 

Diachwge. 

July  1 1  Hoyt  and  Hall 

July  11 Hoyt  and  Grover 

Feet. 
S5 
90 

Sq./eet. 
154 
169 

Ft.  per  tec. 
1.03 
.94 

Feet. 
1.79 
1.79 

SetmirJtfL 

158 
150 

Mean  daily  gage 

lieigU, 

in  feety  of  Antietam  Creek  neof 

Sharpsburg 

,  Jfd. 

for  mi 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

Dec 

1 

1.90 
1.90 
1.75 
2.10 
1.90 
1.90 
1.80 
1.80 
1.80 
1.85 
1.85 
1.90 

• 

1.00 
1.60 
1.80 
1.65 
1.60 
1.60 
1.60 
1.50 
1.50 
1.50 
3.00 
1.80 
1.65 
1.55 
1.60 
1.60 
1.60 
1.60 
1.65. 
1.60 
1.60 
1.60 
1.85 
1.75 
1.60 
1.60 
1.55 

1.50 
1.50 
1.60 
1.60 
1.55 
1.60 
1.45 
1.55 
1.46 
1.86 
1.60 
1.55 
1.50 
1.66 
1.65 
1.80 
1.60 
1.50 
1.40 
1.65 
1.60 

i.eo 

1.65 
1.50 
1.46 
1.50 
1.55 

1.45 
1.45 
1.40 
1.55 
1.50 
1.46 
1.60 
1.45 
1.45 
1.50 
1.50 
1.50 
1.76 
1.60 
1.60 
1.46 
1.40 
1.60 
1.50 
1.50 
1.65 
1.95 
1.66 
1.60 
1.50 
1.55 
1.50 
1.60 
1.56 
1.46 
1  60 

1.60 
L50 
1.45 
I  60 

li& 

2 

L45 

3 

1 

1.4J 

4 

1 

lil 

6 

1 

I  SO 

1.40 

6 

145:    1.50 

7 

1.40 
1.50 
1  SO 

1.45 

8  

1.43 

9 

1  4.S 

10 

1 

1  50      1^ 

11   

1 

1.50 
1.50 
1.60 
1.50 
1.65 
1.50 
1.50 
1.40 
1.40 
1.50 
1.50 
1.56 
1.55 
1.50 
1.55 
1.50 
1.46 
1.36 
1.45 
1.50 

l.S!* 

12 

1 

2.20 
2.20 
1.90 
1.75 
1.70 
1.70 
1.70 
1.70 
1.60 
1.65 
1.60 
1.70 
1.75 
1.85 
1.70 
1.60 
1.60 
1.85 
1.70 

1.40 

13 

1.85 
1.86 
1.70 
1.70 
1.70 
1.80 
1.80 
1.80 
1.86 

I 

160 

14 

i 

1 

1!iO 

15 

]4!* 

16 

1 

156 

17 

156 

18 

156 

19 

155 

20 

IflO 

21 

1fi5 

22 

8.90 
06.00 

165 

23     

156 

24 

1,60 

26 

165 

26 

1,75 

27 

l.W 

28 

1.45 

1.M 

l.« 

29 

1.50      1.50 
1  M\  \    ^  AR 

2.15 

30 

2.05 

SI 

1.60       l-.*^  '             1 

1.75 

1 

I 

1 

olce  carried  gage  away;  reestablished  July  12. 


lOYKK  ASDl 
HOYT.         J 
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*aiing  table  for  Antietanh  Creek  near  Sharpsburg^  Md,,  from  January  1  to  December  SI, 

1904. 


hSgS. 

Dischaxge. 

Gage 
height 

DiBchaige. 

I 

Gage 
height. 

Discbarge. 

Gage 
height. 

Diacliaige. 

fM. 

Srcfmd'feet.- 

Feet. 

Feet. 

fkcond-feet. 

Feet. 

Second-feet. 

1.35 

90 

2.30 

298 

3.30 

720 

4.30 

1,270 

1.40 

95 

2.40 

332 

3.40 

775 

4.40 

1,325 

1.50 

108 

2.50 

367 

3.50 

830 

4.50 

1,380 

1.60 

121 

2.60 

402 

3.60 

885 

4.60 

1,435 

1.70 

137 

2.70 

440 

3.70 

940 

4.70 

1,490 

1.80 

165 

2.80 

482 

3.80 

995 

4.80 

1,545 

1.90 

179 

j      2.90 

525 

3.90 

1,050 

5.00 

1,655 

2.00 

206 

1      3.00 

570 

4.00 

1,105 

6.00 

2,205 

2.10 

234 

3.10 

615 

4.10 

1,160 

7.00 

2,755 

2.20 

265 

j      3.20 

665 

4.20 

1,215 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon  12 
ischarge  measurements  made  during  1898  to  1904,  inclusive.  It  is  well  defined 
etween  gage  heights  1.60  feet  and  3.50  feet.  The  table  has  been  extended  beyond 
lese  limits.  Above  gage  height  3.20  feet  the  rating  curve  is  a  tangent,  the  differ- 
Qce  being  55  per  tenth. 

Edimateil  monthly  discharge  of  Antietam  Creek  near  Sharpshurgj  Md.,  for  1904- 
[Drainage  area,  298  square  miles.] 


Discharge  in  second-fcct. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 
per^sjjuare 

Depth  in 
inches. 

January  1-23 

2,205 
265 
670 
167 
193 
129 
250 

137 
121 
102 
95 
95 
90 
95 

292 
151 
137 
116 
113 
107 
123 

0.997 
.515 
.468 
.396 
.386 
.365 
.420 

0.853 

July  12-31 

.383 

August - -.  - - 

.540 

September 

.442 

}ctober 

.445 

November  

.407 

December . ..... ... 

.484 

1 

SHENANDOAH   RIVER   AT   MILLVILLE,  W.  VA. 

This  station  was  established  April  15,  1895,  by  C.  C.  Babb.  It  is 
ocated  about  one-fourth  mile  above  the  Baltimore  and  Ohio  Railroad 
tation  at  Millville,  W.  Va.  It  is  ])cst  reached  by  driving  from  Har- 
)ers  Ferry,  W.  Va.  The  vertical  gage  is  spiked  to  a  large  syeamoi-e 
ree  on  the  left  bank  a  few  hundred  feet  downstream  from  the  cable. 
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Bench  mark  No.  1  Ls  a  copper  plug  in  the  upstream  side  of  the  base  of 
the  second  tree  downstream  from  the  gage.  Its  elevation  is  6.68  feel 
above  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  upper  sur&ce 
of  the  bead  of  a  wire  nail  driven  horizontally  in  a  blaze  on  the  base  of 
the  first  tree  upstream  from  the  gage.  Its  elevation  is  7.42  feet  above 
the  zero  of  the  gage.  Bench  mark  No.  8  is  the  upper  surface  of  the 
head  of  a  wire  spike  driven  in  a  blaze  on  the  tree  to  which  the  gage  is 
fastened  on  the  side  away  from  the  river;  elevation  9.43  feet  Dis- 
charge measurements  are  made  from  a  three-fourths  inch  cable  from 
which  is  suspended  a  car.  The  cable,  which  is  suspended  over  the 
branches  of  two  large  sycamore  trees  and  is  securely  anchored  to  the 
bank  at  both  ends,  has  a  total  span  of  500  feet.  The  initial  point  for 
soundings  is  the  side  of  a  tree  nearest  the  river  at  the  cable  on  the  left 
bank.  The  chaimel  is  straight  for  several  hundred  feet  above  and 
below  the  station,  and  the  current  is  swift  and  unobstructed.  Both 
banks  are  low,  liable  to  overflow,  and  are  without  trees.  There  is  but 
one  channel  at  all  stages.  The  bed  of  the  stream  is  composed  of  mud 
and  rocks.  The  gage  is  read  once  each  day  by  W.  R.  Nicewamer,  the 
railroad  station  agent. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 


Discharge 

measurements  of  Shetuindoah  River  at  MUlvUUy  W. 

T  a.,  in . 

1904. 

Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Ga«e 
heSht 

Dtoehaige. 

June  13 

July4 

July  10 

September  28  . . 
Ot;tober20 

F.  H.  Bruudage 

Hoyt  and  Hall 

Hoyt  and  Grover 

E.  C.  Murphy 

do 

Feet. 
500 
505 
499 
490 
485 

Sq.feel. 
1,771 
1,578 
1,561 
1.147 
1,126 

Ft  per  tee. 
1.06 
.72 
.88 
.49 
.44 

Feet 

1.70 

1.20 

1.34 

.50 

.41 

Seeondr/td. 
1,883 
1,137 
1,371 

m 

Mean  daUij  gage  height^  in  feet j  of  Shenandoah  Rii^r  at  MUlriUey  W,  Va.^for  1904- 


Day. 


10., 
11.. 


Jan. 

Feb. 

0.80 

(«) 

.86 

(«) 

1.20 

(") 

1.20 

(°) 

1.00 

(") 

1.00 

(") 

1.10 

(«) 

1.10 

(") 

1.80 

(«) 

1.20 

(") 

1.20 

(«) 

Mar.     Ai»r.     May.  '  June.    July. 


1 


(«) 

(") 

(«) 

(«) 

(«) 

(") 

(") 

2.80 

4.90 

3.60 

3.00 


1.80  I 
1.80 
1.76  I 
1.70  I 
1.60  I 
1.60 
1.50, 

1.50 ; 

l.JiO  ' 
1.70  j 
2.46  I 


a  No  observation, 


3.30 
3.30 
2. 70 
2.40 
2. 15 
2.10 
l.»5 
2.00 
2.00 
2.30 
2.50 
gage 


■     4.00  I 

I    '-^-^ 
I    2.33  I 
'    2. 10  I 

2.G0  1 
i    2.85  ' 

4.00  I 
'    2.90  I 

2.40  I 
I    2. 18  I 

;  2.00  I 

broken 


1.60 
1.40 
1.30 
1.20 
1.10 
1.20 
1.15 
1.80 
1.25 
1.35 
6.60 
down 


Aog. 

1.15  ^ 
1.06  I 
1.10  i 
1.25  i 
1.40 
1.40  I 
1.70  j 
1.80 
1.46  1 

I    1.35  I 
by  ice. 


Sept 

Oct. 

0.fiO 

0.45 

.60 

.40 

.60 

.40 

.60 

.40 

.60 

.40 

.60 

.40 

.60 

.45 

.60 

.45 

.55 

.40 

.55 

.40 

.50 

.40 

Nov. 


Dec. 


0.46      0.45 

.45  1     .« 


.40 
.60 
.45 
.45 
.45 
.45 
.40 
.40 
.60 


.50 
.M 
.SO 
.» 
.50 
.50 
.10 
.50 
.A 


OVBE  AND 
BOYT. 
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can  daily  gage  fieight,  in  feet,  of  Shenanduafi  River  at  MiUvUle,  W,  Va.,for  1904 — CJon. 


Day. 


Jan. 

1.10 

1.10 

1.00 

1.00 

1.00 

LOU 

1.00 

1.00 

1.10 

1.30 

l.GO 

2.80 

2.60 

(«) 

(«) 

(«) 

(«) 

(«T 

(«) 

(«) 


Feb. 


(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(«) 
(») 
(«) 
(«) 
(«) 


Mar.     Apr. 


2.fi0 
2.90 
2.00 
1.90 
1.80 
1.75 
1.70 
1.60 
1.50 
1.45 
1.50 
1.60 
1.60 
1.65 
1.80 
1.85 
1.80 
1.75 
1.70 
1.70 


2.40 
2.20 
2.00 
1.75 
1.65 
1.60 
1.55 
1.45 
1.45 
1.30 
1.25 
1.20 
1.15 
1.10 
1.10 
1.30 
2.50 
4.30 
3.85 


May. 


2.45 
2.30 
2.05 
1.90 
1.85 
1.80 
1.80 
1.90 
2.30 
3.50 
2.95 
2.45 
2.15 
2.00 
1.95 
2.30 
1.95 
1.70 
1.70 
1.55 


I 


June. 


1.85 
1.75 
1.50 
1.40 
1.35 
1.40 
1.65 
1.40 
1.35 
1.60 
1.70 
1.90 
1.60 
1.45 
1.30 
1.20 
1.15 
1.10 
1.60 


July. 


3.70 
2.80 
2.10 
1.75 
1.50 
1.40 
1.30 
1.30 
1.20 
1.20 
1.20 
1.15 
1.10 
1.20 
1.30 
1.20 
1.10 
1.10 
1.25 
1.10 


Aug. 

1.40 

1.35 

1.30 

1.10 

1.05 

1.00 

1.00 

.95 

.90 

.90 

.85 

.90 

.80 

.90 

.80 

.75 

.70 

.60 

.55 


Sept. 

0.50 
.60 
.60 
.90 
.90 
.80 
.75 
.70 
.65 
.60 
.65 
.60 
.55 
.50 
.50 
.50 
.50 
.50 
.45 


Oct.   !  Nov. 

I 


-•- 

0.50 

0.45 

.50 

.50 

.55 

.60 

.50 

.60 

.50 

.50 

.50 

.50 

.60 

.50 

.50 

.55 

.45 

.50 

.60 

.50 

.60 

.50 

.60 

•^ 

.55 

.60 

.60 

.50 

.50 

.45 

.45 

.45 

.40 

.46 

.40 

.45 

.40 

.45 

.40 

Dec. 


0.50 

.65 

.65 

.75 

.60 

1.65 

1.80 

1.55 

.80 

.70 

.70 

.70 

.70 

.80 

1.15 

1.10 

1.30 

2.25 

1.20 

1.10 


a  No  observation,  gage  broken  down  by  ice. 
The  gage  heights  were  affected  by  ice  conditions  during  latter  half  of  December. 

U'mg  table  for  Shenandoah  River  at  MUlviUe,  W,  T a.,  from  January  1  to  December  SI, 

1904. 


heSht. 

Discharge. 

I 
heSSt. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Fr*i. 

Srcond-feet. 

fM. 

Second/ret. 

FM. 

Second-fed. 

Ftet. 

Second-feet. 

0.40 

475 

;  1.70 

1,865 

3.00 

4,560 

4.30 

8,105 

.50 

540 

1.80 

2,025 

3.10 

4,805 

4.40 

8,415 

.60 

610 

1.90 

2,200 

3.20 

5,055 

4.50 

8,730 

.70 

685 

2.00 

2,395 

3.30 

5,305 

4.60 

9,045 

.80 

765 

2.10 

2,590 

3.40 

5,560 

4.70 

9,360 

.90 

850 

2.20 

2,790 

3.50 

■  5,820 

4.80 

9,680 

1.00 

945 

2.30 

2,990 

3.60 

6,085 

4.90 

10,000 

1.10 

1,055 

2.40 

3.200 

3.70 

6,355     1 

5.00 

10,320 

1.20 

1,170 

2.50 

3,410 

3.80 

6,630 

6.00 

13, 520 

1.30 

1,295 

2.60 

3,630 

3.90 

6,910 

7.00 

16.  720 

1.40 

1,430 

2.70 

3,860 

4.00 

7,195     1 

8.00 

19,920 

1.50 

1,570 

2.80 

4,090 

4.10 

7,490 

9.00 

23, 120 

1.60 

1,715 

2.90 

4,320 

4.20 

7,795 

The  alxjve  table  is  applicable  only  for  ojHin-channel  conditionn.  It  iH  based  u\)on 
scharge  measurements  made  during  1895  to  1904,  inclusive,  special  weight  l)eing 
ven  to  1904  measurements.  It  is  fairly  well  defined  between  gage  heights  0.40  feet 
id  7  feet  The  table  has  l)een  extended  beyond  these  limits.  Al)ove  gage  height 
70  feet  the  rating  curve  is  a  tangent,  the  difference  Vieing  320  yer  teuU\. 


72 


STREAM    MEABUBEMENTB   IN   1904,  PART   HI. 


[xallL 


Estimated  motithly  discharge  of  Shenandoah  River  at  MUlmlUj  W.  Va,,far  iW. 
[Drainage  area,  2,995  square  miles.] 


Month. 


January  1-24 
March  8-31 . . 

April 

May 

June 


July I      12,240 

August 

Septenilx?r 

Oct<)l)er 

Novenil)or 

December 


Diaeharge  in  seoond-feet 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Seoond-feet 

per  square 

mile. 

Depth  Id 
inches. 

3,630 

765 

1,251 

0.418 

0.373 

10,000 

1,500 

2,651 

.885 

.790 

8,105 

1,055 

2,2(» 

.736 

.821 

5,  §20 

1,643 

2,916 

.974 

1.12 

7,195 

1,055 

2,463 

.822 

.917 

12,240 

1,055 

1,910 

.638 

.736 

2,025 

575 

1,075 

.359 

.414 

850 

508 

617 

.206 

.230 

610 

475 

519 

.173 

.199 

610 

475 

527 

.176 

.      .196 

2,890 

508 

892 

.298 

.344 

8HENAN1X)AH   RIVKU   (sOUTH   BRANCH)   NEAR  FRONT  ROYAL,    VA. 

This  station  was  established  June  26,  1899,  by  A.  P.  Davis.  It  is 
located  about  1  mile  above  the  ford,  which  is  near  the  Norfolk  and 
Western  Railroad  station.  This  railroad  follows  the  right  bank  of  the 
stream.  The  gage  is  a  vertical  timber  spiked  to  a  large  sycamore  tree 
on  the  left  Imnk  about  800  feet  upstream  from  the  cable.  Bench  mark 
No.  1  is  a  headless  spike  on  the  river  side  of  an  elm  tree  on  the  left 
bank,  8  feet  downstream  from  the  gage.  It  is  li  feet  above  ground 
and  has  an  elevation  of  10.49  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  nail  driven  horizontally  into  the  downstream  side  of  the 
stump  of  a  large  sycamore  tree  270  feet  downstream  from  the  gage. 
It  is  0.5  foot  above  the  ground  and  is  immediately  below  a  blaze.  Its 
elevation  is  14.55  feet  above  the  zero  of  the  gage.  Discharge  meas- 
urements are  made  from  a  cable,  which  has  a  span  of  300  feet  and  is 
suspended  over  the  branches  of  two  large  sycamore  trees,  with  ita 
right  end  fastened  to  the  tree  and  its  left  end  anchored  in  the  ground. 
The  initial  point  for  soundings  is  on  the  main  cable  0.5  foot  from  the 
tree  on  the  left  bank.  The  channel  is  straight  for  600  feet  above  and 
below  the  station  and  the  current  is  sluggish.  The  river  may  over- 
flow the  right  bank,  but  will  not  overflow  the  milroad  embankment  a 
few  feet  back  from  the  river,  except  at  extreme  flood  stages.  The 
left  bank  is  low,  liable  to  overflow,  and  is  fringed  with  trees.  The 
bed  of  the  stream  is  composed  partly  of  rock  and  partly  of  sand,  and 
is  liable  to  shift  in  places.  The  gage  is  read  twice  each  day  by  Miss 
Brentie  Johnson. 
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ween  January  25  and  June  30,  1904,  the  stage  of  river  was 
red  by  means  of  temporary  gages  set  by  the  observer,  and  con- 
itly  the  record  between  those  dates  is  approxunate. 
observations  at  this  station  during  1904  have  been  made  under 
rection  of  N.  C.  Grover,  district  hydrographer. 

ge  measurements  of  Shenandoah  River  (South  Branch)  near  Front  Royaly  Va.^ 

in  1904. 


ite. 

Hydrograpber. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

) 

F.  H.  Brnndage 

Hoyt  and  Hall 

E.  C.  Murphy 

do 

310 
310 
274 
275 

Sq./eet. 
846 
936 
509 
516 

Ft.per»ec. 

1.35 

.97 

.77 

.64 

Feel. 
4.79 
4.55 
3.50 
3.42 

Second-feet, 
1,140 
906 

ber27.. 
r  19 

390 
331 

^ily  gf^^j  infeety  of  Shenandoah  River  {South  Branch)  near  Front  Royal,  Va.yfor 

1904. 


Jan. 


Feb.     Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept.     Oct. 


Nov. 


I>ec. 


6.44 
6.24 
6.24 
6.  .54 
6.M 
6.29 
6.19 
6.09 
6.04 
6.94 
5.89 
5.99 
5.99 
6.01 
5.S9 
5.74 
6.74 
6.79 
6.89 
h.M 
5.84 
6.39 
8.24 
9.64 
7.24 
6.54 
6.29 
6.14 
5.94 
5.84 
5.74 


5.69 
5.59 
5.79 
5.74 
5.74 
5.49 
5.54 

6.ai  I 

6.14 
6.34 
6.34 
6.19 
5.09 
5.99 
5.89 
5.89 
5.84 
5.89 
6.09 
6.24 
6.34 
6.89 
8.39 
8.64 
7.09 
6.14 
6.34 
5.74 
5.19 


4.84 
4.»l 
5.04 
4.94 
5.01 
4.99 
5.04 
6.29 
6.39 
6.69 
5.99 
5.74 
5.51 
5.19 
5.09 
1.99 
4.89 
4.89 
4.89 
4.69 
4.69 
4.69 
4.94 
4.91 
4.94 
5.04 
5.09 
5.09 
4.99 
5.24 
5.29 


5.19 
5.04 
A.U 
4.69 
4.&1 
4.59 
4.59 
4.59 
4.69 
5.24 
5.74 
5.69 
5.34 
5.14 
4.94 
4.W 
4.79 
4.64 
8.54 
4.49 
4.49 
4.39 
4.39 
4.29 
4.39 
4.44 
5.49 
6.24 
6,79 
6.64 


6.89 
6.84 
5.44 
5.14 
6.09 
4.99 
4.99 
4.99 
5.14 
5.69 
5.84 
5.64 
5.34 
5.24 
4.89 
4.89 
4.89 
5.29 
5.69 
7.59 
6.74 
5.89 
5.44 
5.24 
5.09 
4.99 
4.94 
4.89 
4.89 
4.79 
4.79 


4.94 
5.04 
5.29 
6.19 
6.44 
6.49 
5.99 
5.39 
6.(M 
4.94 
4.74 
4.69 
4.64 
4.54 
4.49 
4.39 
4.59 
4.64 
4.39 
4.54 
4.99 
5.14 
5.04 
4.74 
4.39 
4.29 
4.34 
4.39 
4.69 
4.52 


4.50 
4.40 
4.30 
4.20 
4.10 
4.10 
4.05 
4.00 
4.20 
6.50 
7.90 
7.40 
6.40 
4.75 
4.65 
4.40 
4.35 
4.30 
4.35 
4.25 
4.10 
4.10 
4.00 
4.30 
4.40 
4.30 
4.20 
4.35 
4.15 
4.20 
4.20 


4.10 
4.05 
4.10 
4.30 
4.40 
4.60 
4.70 
4.45 
4.40 
4.75 
4.60 
4.50 
4.40 
4.20 
4.15 
4.10 
4.00 
4.00 
3.90 
8.80 
3.80 
3.75 
3.65 
3.60 
3.60 
3.65 
3.50 
3.50 
3.50 
3.55 
3.  GO 


3.60 
3.60 
3.60 
3.60 
3.65 
8.70 
3.70 
8.70 
3.70 
8.70 
3.70 
3.70 
8.65 
4.20 
3.95 
3.70 
3.60 
3.60 
3.60 
3.50 
3.50 
8.50 
3.60 
3.50 
3.50 
3.40 
3.40 
3.40 
3.40 


3.40 
3.40 
3.40 
3.40 
8.40 
8.40 
8.40 
3.40 
3.40 
3.40 
3.40 
3.46 
3.65 
3.46 
3.40 
3.40 
3.40 
3.40 
3.40 
3.45 
3.56 
3.60 
3.45 
3.40 
3.40 
3.40 
3.42 
3.40 
3.40 
3.40 
3.40 


3.42 
8.40 
3.40 
8.40 
3.42 
3.40 
8.43 
8.45 
3.60 
8.42 
8.40 
3.40 
3.40 
3.56 
3.50 
3.62 
3.50 
3.46 
3.46 
8.40 
8.42 
3.40 
3.43 
3.43 
3.42 
3.40 
3.40 
3.40 
3.40 
3.40 


3.46 
8.39 
3.50 

a3.60 
3.50 
3.45 
8.41 
3.46 
3.46 
3.61 
4.16 

b4.40 
4.60 
4.80 
8.96 
4.10 
4.10 
4.20 
3.90 
3.90 
3.70 
3.70 
8.87 
3.95 
3.90 
3.80 

.3.95 
3.90 
4.50 
4.20 
4.00 


a  Ice  running  in  river.  b  River  frozen  entirely  across. 

I  heights  are  approximate  frorn  January  25  to  March  1. 
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Ratintj  Uiblefar  Shenandmih  River  {South  Branch)  near  Front  Royal^  Va.^from  Jmuani 

I  to  December  31,  1904- 


height. 

DlHcharge. 
Srrotul/rct. 

helgS't. 

'  Disch&rge. 

1 

Gage 
height. 

Diflchaige. 

he^u 

<  Diwhuge. 

Fed. 

F\nct. 

1 

1  Sccond'/fet. 

Feet.     \ 

1 

Seetmd'/eet. 

FM. 

Second  J&t. 

X'M) 

3a5 

4.70 

1,045 

6.10  1 

2,665 

7.50 

5,000 

3.40 

8:10 

4.80 

1,220 

6.20 

2,815 

7.60 

5,260 

8.50 

.•^59 

4.iK) 

6.30 

2,970 

7.70 

5,440 

8.(>0 

892 

5.00 

1,315 

6.40 

3,130 

7.80 

5,630 

8.  70 

429 

5.10 

1,420 

6.50  i 

3,295 

7.90 

5,800 

8.80 

470 

5.20 

1,530 

6.60 

3,4a'i 

8.00 

5,980 

8.90 

515 

5.:io 

1,640 

6. 70  • 

3,640 

8.20 

1      6,340 

4.00 

565 

5.40 

[        1,755 

6.80  1 

3,820 

8.40 

6,700 

4.10 

615 

5.50 

1,870 

6.90 

4,000 

&60 

7,000 

4.20 

670 

5.60 

1,990 

7.00 

4,180 

8.80 

7,420 

4.:^ 

785 

5.70 

2,115 

7.10 

4,360 

9.00 

7,780 

4.40 

8a5 

5.80 

1        2,245 

7.20 

4,540 

9.50 

8,680 

4.50 

880 

5.^)0 

1        2,380 

7.30 

4,720 

10.00 

9,580 

4.(K) 

960 

6.00 

1        2,520 

7.40 

1 

4,900 

1 

The  above  table  ifl  applicable  only  for  open-channel  conditiona.  It  is  based  upun 
seven  dim'harge  measurements  made  during  1900  to  1904,  inclusive.  It  is  well  defin^ 
between  gage  heights  8.40  feet  and  8  feet.  The  table  has  been  extended  beyond 
these  limits.  Above  gage  height  7  feet  the  rating  curve  is  a  tangent,  the  diifereiKV 
being  180  per  tenth. 

Estimated  moiiihly  discharge  of  Sherumdoah  Rirer  (South  Branch)  near  Front  Roynl^  la., 

ftn- 1904. 
[Drainage  area,  1,1)69  square  miles.! 


DiNcharge  in  aecond-feet. 


I 


Kuji-off. 


Month. 


Maximum. 


Minimum. 


January 8,932  , 

Fe])ruary 7, 132  | 

March 8,628  I 

April 8,  802  j 

May 5,242  i 

June 8, 279  ] 

July 5,  800 

August 1, 088 

Sei)tember 670 

Octolx^r 876 

Novem])er 876 

Dec«m])er 1,180 

The  year 8,982 


Mean. 


I  Second-feet 
I  permtiare 
,       mile. 


2,167 
1,410 
1,037 

728 

1,122 

728 

565 


:m  I 

'S30  I 

a80  I 


830  I 

828  ' 


3,031 

2,840 

1,571 

1,403 

1,802 

1,332 

1,089 

614 

402 

336 

339 

534 


I 


828 


1,274 


1.93 

1.81 

1.00 
.894 

1.15 
.849 
.694 
.391 
.256 
.214 
.216 
.340  I 


.812 


Depth  in 
inches. 


2.23 

1.95 

1.15 

.997 

1.33 

.947 

.800 

.451 

.286 

.247 

.241 

.:J92 

11.02 
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SHENANDOAH   RIVER  (NORTH   BRANCH)   NEAR   RIVERTON,  VA. 

This  station  was  established  June  26,  1899,  by  A.  P.  Davis.  It  is 
located  about  2  miles  above  Riverton,  Va.,  a  short  distance  from  the 
Southern  Railway  station.  It  is  most  easily  reached  by  driving  from 
Front  Royal,  Va.  The  vertical  gage  rod  is  spiked  to  timber  and  to  a 
sycamore  tree  on  the  left  bank  about  100  feet  above  the  cable  station. 
Bench  mark  No.  1  is  a  wire  nail  driven  into  a  pear  tree  and  is  located 
near  the  fence  and  150  feet  from  the  left  bank  of  the  river.  Its  eleva- 
tion above  the  zero  of  the  gage  is  26.75  feet.  Bench  mark  No.  2  is 
formed  by  three  wire  nails  driven  flush  in  the  surface  of  a  stump  50 
feet  downstream  from  the  fence  line  of  the  road,  at  the  edge  of  the 
field,  on  the  side  toward  the  river.  Its  elevation  is  20.44  feet  above 
the  zero  of  the  gage.  The  original  gage  was  a  vertical  timber  bolted 
to  a  large  sycamore  tree  on  the  right  bank.  On  September  10,  1900, 
the  gage  was  moved  to  the  left  bank  and  its  datum  was  lowered  1  foot, 
causing  all  readings  to  be  increased  by  1  foot.  The  gage  at  this  sta- 
tion washed  out  in  the  flood  of  February  22,  1902,  and  the  station  was 
temporarily  abandoned  until  August  17, 1902,  when  it  was  reestablished 
b}"  E.  G.  Paul,  the  zero  of  the  new  gage  being  at  the  same  elevation 
as  the  zero  of  the  former  gage.  Discharge  measurements  are  made 
by  means  of  a  cable,  car,  and  tagged  wire  just  above  the  ford.  The 
cable  has  a  span  of  260  feet,  is  supported  by  timbers,  and  anchored  in 
the  ground  at  each  end.  The  initial  point  for  soundings  is  0.5  foot 
from  the  timber  which  supports  the  tag  wire  on  the  left  bank.  The 
channel  is  straight  for  600  feet  above  and  below  the  station.  The 
current  has  a  moderate  velocity.  Both  banks  are  low  and  liable  to 
overflow,  with  a  fringe  of  trees  along  each  bank.  The  bed  of  the 
stream  is  rocky,  permanent,  and  free  from  vegetation.  There  is  but 
one  channel  at  all  stages.  The  gage  is  read  twice  each  day  by  L.  W. 
Burke. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

DMiarge  measuremenU  of  Shenandoah  River  (North  Branch)  near  Riverton^  T'a.,  in  1904- 


Date. 


Hydrographer. 


Width. 


June  10 


.J  F.  H.  Bnindage. 


Feet. 
232 


Julyl I  HoytandHall 235 


September  27 . 
October  19 


E.  C.  Murphy 234 

do 2:i5 


Area  of 
section. 


I     Mean 
.  velocity. 


tOage 
eight. 


Sfi./ffi. 
417 
425 
240 
292 


I.  per  sec. 

Feet. 

1.39 

4.81 

1.13 

4.71 

.39 

3.95 

.45 

4.11 

u  Average  of  two  meaMurement^. 


Discharge. 


Second-feet. 
578 
«480 
93 

i:^ 


76 


STREAM   MEASUBEMENTS   IN   1904,  PABT   in. 


fxais. 


Mean  daily  gage  height,  in  feet,  of  Shenandoah  River  (North  Branch)  near  Riterton, 

Va.,  for  1904. 


Day. 


Jan. 


I a4.20 

2 1«4.20 

3 'a4.20 

4 |a4.20 

6 «4.20 

6 !a4.20 


Feb.  !  Mar. 


Apr. 


7 !a4.20 


8. 

9. 
10. 
11. 
12. 
13. 
14. 


a4.20 
a4.20 
a4.20 
a  4. 20 
a4.20 
a  4. 20 
a4.20 

15 ja4.20 

16 a4.20 

17 a4.20 

18 |a4.20 

19 la4.-20 

20 ja4.20 

21 a4.20 

22 |a4.20 

23 C4.20 

24 


25. 
26. 
27. 
28. 
29. 
30. 
31. 


ifc4.70 

I  4.65 

'  4.70 

I  6.20 

I  6.20  I 

'  5.60 

'  6.16 

I  5.00 

i  4.90 

!  4.80 

!  4.78 

I  4.70 

i  4.70 

1  4.68 

'  4.60 

'  4.62 

I  4.55 

I  4.52 

i  4.65 

'  4.75 

I  4.80 

I  4.80 

I  4.80 

I  4.78 

ioo 

I  4.70 
4.78 


I 


May. 


4.88 
5.00 
4.96 
4.88 
4.80 
4.72 
4.72 
4.70 
4.76 
6.10 
6.38 
5.15 
6.00 
4.90 
4.80 
4.72 
4.65 
4.65 
4.58 
4.50 
4.46 
4.48 
4.40 
4.40 
4.38 
4.50 
4.60 
6.00 
7.a5 
6.40 


6.85 
6.70 
6.40 
6.10 
6.05 
6.00 
4.90 
4.90 
4.90 
6.00 
4.96 
1.90 
4.90 
4.80 
4.76 
4.80 
4.70 
4.70 
4.78 
6.46 
6.70 
6.35 
6.15 
4.95 
4.78 
6.16 
4.95 
4.80 
4.70 
4.60 
4.80 


June. 


6.66 
5.05 
4.85 
4.80 
4.86 
6.06 
6.70 
6.30 
4.05 
4.80 
4.72 
4.60 
4.60 
4.50 
4.40 
4.46 
4.46 
4.42 
4.50 
4.76 
6.25 
6.90 
4.86 
4.62 
4.46 
4.40 
4.35 
4.40 
4.38 
4.75 


July. 


4.72 
4.50 
4.88 
4.30 
4.85 
4.36 
4.82 
4.85 
4.40 
6.16 
6.82 
6.00 
6.76 
6.10 
4.86 
4.70 
4.60 
4.65 
4.60 
4.70 
4.56 
4.40 
4.88 
4.85 
4.60 
4.60 
4.40 
4.40 
4.65 
4.56 
4.46 


Aug. 


4.90 
4.45 
4.40 
4.50 
4.60 
4.80 
4.60 
4.50 
4.46 
4.88 
4.40 
4.86 
4.86 
4.90 
4.20 
4.30 
4.20 
4.22 
4.20 
4.22 
4.20 
4.20 
4.80 
4.36 
4.20 
4.25 
4.20 
4.20 
4.10 
4.10 
4.15 


Sept. 


4.10 
4.05 
4.15 
4.15 
4.10 
4.05 
4.05 
4.10 
4.06 
4.10 
4.10 
4.10 
4.05 
4.20 
4.20 
4.15 
4.16 
4.10 
4.10 
4.06 
4.25 
4.10 
4.06 
4.10 
4.00 
4.00 
8.98 
4.05 
4.05 
4.10 


Oct 


4.06 
4.00 
8.95 
4.00 
4.10 
4.10 
4.00 
4.06 
4.00 
4.00 
4.00 
4.10 
4.00 
4.05 
4.00 
4.05 
4.06 
4.06 
4.00 
4.05 
4.05 
4.00 
4.10 
4.10 
4.00 
4.10 
4.05 
4.06 
4.10 
4.02 
4.05 


Nov.  I  Dee. 

I 


4.00 
4.00 
4.05 
4.05 
4.00 
4.05 
4.05 
4.00 
4.00 
4.10 
4.10 
4.05 
4.10 
4.10 
4.06 
4.10 
4.10 
8.96 
4.00 
4.00 
4.00 
4.10 
4.10 
4.10 
4.01 
4.00 
4.05 
4.00 
4.05 
4.10 


I 


4.03 
iOS 
110 
ilfi 
ilO 
120 
1» 
110 
110 
115 

lao 

tflM 
ISO 
150 

1» 
1» 

ISO 
ISO 
IM 
150 
150 
ISO 
IM 
IW 
1» 
155 

leo 

16& 
146 
1*^ 

latf^ 


u  Frozen  up. 

*>  The  KiiKe  was  put  back  March  », 

<•  Ice  breaking  up. 

<'  River  frozen  Dec.  12  t<>  26. 


juflt  afl  it  was  before,  and  read  from  that  date. 


MONOCACY   RIVER  NEAR   FREDERICK,  MD. 

This  station  was  established  August  4,  1896,  by  E.  G.  Paul,  and  i  == 
located  at  the  county  bridge  on  the  toll  road  leading  from  Frederic!^ 
to  Mount  Pleasant,  Md.     It  is  4  miles  northeast  of  Frederick,  abou"^ 
2,000  feet  above  the  mouth  of  Israel  Creek,  and  3,000  feet  below  th^ 
mouth  of  Tuscarora  Creek.     The  original  wire  gage  has  been  replacecJ 
by  a  standard  chain  gage,  which  is  located  in  the  middle  of  the  first- 
span  from  the  right  bank  and  is  attached  to  the  bridge  floor  on  th^ 
lower  side  of  the  bridge.     The  length  of  the  chain  from  the  end  of  the 
weight  to  the  marker  is  35.20  feet.     The  bench  mark  is  a  hole  drilled 
in  the  top  of  a  coping  stone  on  the  lower  wing  of  the  right  abutment, 
about  100  feet  back  from  the  initial  point  for  soundings.     Its  elevation 
is  29.17  feet  above  gage  datum.     Discharge  measurements  are  made 
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he  two-span  iron  highway  bridge.  The  initial  point  for  sound- 
a  cross  cut  in  the  face  of  the  parapet  wall  on  the  lower  wing  of 
rht  abutment.  The  channel  is  straight  for  300  feet  above  and 
5t  below  the  bridge.  The  bridge  has  a  total  span  of  310  feet, 
lannel  at  this  point  is  divided  by  a  small,  low  island,  which  serves 
undation  for  the  middle  pier  of  the  bridge.  The  right  channel 
sured  from  the  lower  and  the  left  from  the  upper  side  of  the 
,  as  these  are  better  than  a  continuous  section  on  either  side  of 
idge.  The  pier  and  island  obstruct  the  flow  to  some  extent, 
J  dead  water  for  20  feet  to  the  right  of  the  pier  at  low  water 
dies  at  high  water.  Both  banks  are  low,  liable  to  overflow,  and 
d  with  a  fringe  of  trees,  but  all  water  passes  beneath  the  bridge, 
ed  is  composed  of  gravel  and  cobblestones,  except  near  the 
where  it  is  composed  of  silt  and  is  subject  to  change.  The  gage 
twice  each  day  by  E.  L.  Derr. 

observations  of  this  station  during  1904  have  been  made  under 
•ection  of  N.  C.  Grover,  district  hydrographer. 

Di^harge  measurements  of  Monocacy  River  near  Frederick^  Md,,  in  1904. 


ite. 

Hydrographer. 

« 
Width. 

Area  of 
Rection. 

Mean 
velocity. 

Gage 
heijht. 

Dis- 
charge. 

Hoyt  and  Grover 

Itet. 

172 

195 

56 

Sq./eet. 
384 
184 
55 

Ft.  per  tec. 
1.24 
0.54 
1.78 

Fuet. 
5.18 
3.71 
3.67 

Sec./eet. 
475 

)er26.. 

N.  C.  Grover 

100 

20''  ... 

E.  C.  Murphy 

98 

a  Made  above  bridge  by  wading. 
I  daily  gage  heighty  infect^  of  Monocacg  River  near  Frederick,  Md,,  for  1904' 


Jan. 

4.6 
4.9 
4.8 
a5.5 
a5.1 
a4.9 
a4.7 
a4.6 
04.6 
a4.6 
a4.6 
a4.6 
a4.6 
«4.6 
a4.6 
a4.6 
a  4. 5 


BD  at  gaf  e. 
to  thawing. 


Feb.  I  Mar.  !  Apr. 


I 


4.9 

4.9 

5.4 

4.9 

4.6 

4.6 

8.2 

M4.2 

6.4 

6.1 

5.9 

5.4 

5.1 

a  4. 9 

a4.9 

a  4. 9 

a4.9 


8.1 
7.5 
6.1 
6.2 
5.9 
5.9 
17.0 
«^17.2 
8.1 
6.5 
6.6  ' 
6.9 
6.2 
5.9 
5.7 
5.6 
5.6  j 


5.8 
7.2 
6.4 
5.4 
5.4 
5.4 
5.4 
5.6 
7.7 
7.2 
6.3 
5.9 
5.6 
5.3 
5.1 
5.1 
5.0 


May. 

June. 

July. 

4.9 

7.4 

4.4 

4.7 

6.4 

4.3 

4.7 

5.9 

4.2 

4.7 

5.3 

4.2 

4.7 

7.3 

4.1 

4.7 

6.9 

4.1 

4.7 

6.8 

1.4 

4.9 

5.6 

6.1 

4.9 

5.4 

7.1 

5.7 

5.1 

8.1 

5.4 

5.3 

7.2 

4.7 

5.1 

6.1 

4.7 

4.9 

7.4 

4.7 

4.7 

6.4 

5.0 

4.5 

5.2 

4.9 

4.5 

4.2 

4.8 

4.5 

4.1 

Aug.  I  Sept. 


4.2 
4.9 
4.7 
4.5 
4.3 
4.0 
4.0 
4.2 
4.5 
4.5 
'1 12. 6 
5.6 
4.6 
4.2 
4.2 
4.1 
4.1 


3.8 
8.8 
3.8 
3.8 
3.8 
3.9 
8.9 
3.9 
3.9 
4.9 
5.2 
4.9 
4.8 
4.8 
4.7 
4.7 
4.6 


Oct. 

Nov. 
8.7 

8.7 

8.7 

3.7 

3.6 

8.7 

3.6 

8.7 

3.5 

3.7 

3.5 

3.7 

3.5 

8.7 

8.5 

3.7 

3.5 

3.7 

3.5 

3.9 

3.5 

3.8 

3.6 

8.8 

5.7 

3.9 

5.2 

4.2 

4.6 

4.1 

8.8 

4.0 

3.7 

4.0 

^Thaw.    Maximum  gage  height, 
<iRain. 


Dec. 

8.7 
8.7 
3.7 
8.7 
8.7 
8.7 
8.7 
8.7 
8.7 
3.9 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 


22.9,  due  to  rain. 
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Mtun  daily  gage  height^  in  feetf  of  Monocacy  River  tiear  Frederick^  Md.y  for  1904-- 

Gontinued. 


Day. 


Jan. 


18 1  ai. 

19 '  ai. 

20 '  ai. 

21 1  a4. 

22 '  a4. 

23 flQ. 

24 11. 

26 6. 

26 5. 

27 4. 

28 4. 

29 6. 

30 1  6. 

31 1  5. 


Feb.     Mar. 


Apr. 


"4.9 

a4.9 

"4.9 

a4.9 

<?13.8 

12.2 

9.0 

6.8 

5.1 

4.9 

4.8 

4.8 


4.9 
4.8 
4.8. 
4.7 
4.6 
4.6 
4.6 
4.6 
4.7 
4.9 
5.3 
5.2 
5.1 


'  I 

May.    Jnnc.  i  July. 


4.8' 
5.2 
5.1 
4.9  ' 

4.7  I 
4.6  < 
4.5' 
4.4  1 

4.4  ^ 
4.4 
4.4 

4.3 ; 

4.3 

4.5  . 

I 


4.5 
4.5 
1«9.7  I 
7.3, 
6.9  ' 
4.8  I 
4.5 
4.8  ' 
4.2  I 
4.1 

4.1  ' 

4.2  I 
4.2  I 


I 


4.1 
4.1 
4.0 
4.0 
4.0 
4.0 
5.1 
5.1 
5.1 
5.1 
5.0 
4.9 
4.4 
4.2 


Aug. 

Sept. 

f>ct. 

4.0 

4.6 

3.6 

4.0 

4.6 

8.6 

4.2 

5.6 

3.6 

4.7 

5.2 

3.7 

4.7 

4.9 

4.8 

4.6 

4.6 

4.4 

4.5 

4.4 

4.1 

4.2 

8.9 

3.9 

4.2 

3.7 

8.8 

4.1 

3.9 

3.8 

3.9 

4.1 

8.7 

3.8 

3.9 

8.7 

8.8 

8.7 

8.7 

8.8 

3.7 

Nov. 

8.9 
3.9 
3.9 
3.8 
3.8 
3.8 
8.8 
3.8 


4.0 
4.0 
4.0 
10 
.4.0 
iO 
4.2 
14 


3.8       5.1 
8.8     *6.5 


3.7 
3.7 
3.7 


9.2 
8.9 
7.5 
S.5 


"  Frowjn  at  gage. 


bRain. 


c  lee  broke. 


Rating  table  for  Monocacif  Rii'er 


near  Frederick,  Md.,  from  January  i,  190S,  to  Deem- 
her  SI,  1904. 


1 
height. 

DiHcharge. 
Sftanui-Jcet. 

1     CJage 
height. 

DiHcharge. 

Gage 
height 

Discbarge. 

Oage 
height 

Diflchaxge. 

1      I^d. 

f>rt. 

1 

Second^/eeL 

FM. 

Serond'/fft 

,       3.50 

73 

,       4.iK) 

460 

6.60 

1,420 

14.00 

7,340 

3.60 

86 

,       5. 00 

500 

'      6.80 

1,580 

15.00 

8,140 

;       3. 70 

101 

,       5.10 

540 

7.00 

1,740 

16.00 

8,940   1 

3.  SO 

118 

,       5. 20 

580 

1       7. 20 

1,900 

17.00 

9,740 

3.  90 

137 

1     5.:w 

6:^ 

1       7.40 

2,060 

18.00 

10,540   1 

4.00 

158 

,       5.40 

680 

1      7.60 

2,220 

19.00 

11,340 

4.  10 

181 

,      5. 50 

7:^ 

1       7.80 

2,380 

20.00 

12,140 

'       4. 20 

207 

5.  (K) 

780 

'       8.00 

2,540 

21.00 

12,940 

i       4. 30 

235 

,      5.70 

8^5 

'      8.50 

2,940 

22.00 

13.740 

4.40 

268 

1      5.80 

890 

9.00 

3,340 

23.00 

14,540 

4.50 

303 

5.90 

945 

'     10.00 

4,140  ' 

24.00 

15,340 

4.(>0 

340 

6.00 

1,000 

11.00 

4,940  ' 

25.00 

16,140 

1       4.70 

380 

6.  20 

1,120 

12.00 

5,740  1 

4.80 

420 

6.  40 

1 

1,260 

.     13.00 

(5, 540  1 

1 

The  alx)ve  table  Ih  applicable  only  for  open-channel  conditions.  It  ifi  based  upon 
26  discharge  measurement  made  during  1896-1904.  It  is  well  defined  betweengage 
heights  3. r»5  feet  and  10  feet.  The  table  has  ])eon  extended  beyond  theee  limits. 
AlK)ve  gage  height  6.50  feet  the  rating  curve  is  a  tangent,  the  difference  being  80 per 
tenth. 
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Estimaied  monthly  dUcharge  of  Monoracy  River  near  FrederiH',  M(L ,  for  1904. 
[Drainage  area,  665  square  miles.] 


Month. 


anuary 

•"ebruary 

starch 

Vpril 

Vlay 

Fiine 

July 

August 

September 

October 

November 

December 

The  vear 


Discharge  in  second-feet. 


Maximum. 


12,060 

7,460 

9,900 

2,300 

835 

3,900 

2,620 

6,220 

780 

835 

207 

3,500 


12,060 


Minimum. 


3a5 
340 
540 
340 
235 
181 
158 
118 
101 
73 
101 
101 


73 


Mean. 

1,001 
1,409 
1,690 
750 
405 
814 
610 
447 
283 
160 
122 
487 


682 


Run-oflf. 


Second-feet ' 


Depth  in 


^'m^r^  *-^- 


1.51 
2.12 
2.54 
1.13 
.609 
1.22 
.917 
.672 
.426 
.241 
.183 
.732 

1.02 


1.74 
2.29 
2.93 
1.26 
.702 
1.36 
1.06 
.775 
.475 
.278 
.204 
.844 


13.918 


JAMES  RIVER  DRAINAGE  BA8IN. 

The  headwaters  of  Jame8  River  lie  in  the  high  mountains  in  the 
extreme  western  part  of  Virginia.  It  is  formed  by  the  confluence  of 
Jackson  and  Cowpasture  rivers  in  the  extreme  northern  part  of  Bote- 
^urt  County,  Va.,  thence  it  flows  easterly  across  the  State  and  empties 
nto  Chesapeake  Bay^  through  Hampton  Roads. 

The  river  with  all  of  its  tributaries  lies  wholly  in  Virginia.  Its  total 
^ngth  is  about  335  miles  and  its  total  drainage  area  about  9,700  square 
^iles.  The  basin  is  varied  in  character,  changing  from  the  moun- 
^inous  section  in  the  upper  part  to  low,  flat,  and  often  swampy  areas 
^s  tide  water  is  approached.  Jackson  and  Cowpasture  rivers  flow  from 
Harrow  valleys  between  steep  hills  over  beds  of  sand  and  gravel  with 
'ock  ledges  in  places,  and  are  l)ordered  with  fertile  bottom  lands.  In 
his  portion  of  the  ba^^in  the  water  collects  quickly,  causing  rapid  rises 
n  the  river  below.  The  James,  cutting  as  it  does  through  the  ridges 
>f  the  mountains,  flows  alternatel}-  across  fertile  valleys  with  a  gentle 
-urrent  and  through  breaks  in  the  ridges  with  rocky  and  precipitous 
>anks,  the  fall  in  these  localities  being  often  considera))le.  It  crosses 
he  fall  line  at  Richmond. 

Near  Cliftonforge  and  again  near  Balcony  Falls  the  James  flows 
through  ridges  of  the  Alleghenios,  with  sharp  falls  over  beds  of  solid 
fock.     At  other  points  similar  though  less  pronounced  falls  aud  vtt.^vda 
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occur,  as  tho  river  cuts  through  the  lesser  foothills.  Between  these 
mountainous  or  hilly  sections  the  flow  is  through  broad  and  fertile 
valleys  over  sand  and  gravelly  beds  with  gentle  slope.  The  fall  line 
is  finally  crossed  at  Richmond.  A  considerable  number  of  dams  have 
been  built  in  the  river,generally  for  diverting  water  into  the  old  James 
and  Kanawha  canal,  which  followed  the  river  from  Richmond  to  Buch- 
anan, and  was  at  one  time  utilized  throughout  that  entire  distance. 
The  use  of  this  canal  has  now  been  abandoned,  however,  and  its  right 
of  way  is  owned  and  for  considerable  distances  occupied  by  the  Chesa- 
peake and  Ohio  Railroad.  The  use  of  the  dams  was  abandoned  with 
the  canal,  and  in  many  instances  they  have  not  been  utilized  for  power 
purposes  although  in  good  repair. 

The  principal  utilized  power  on  the  river  is  at  Richmond.  Fluctua- 
tions in  stage  are  great.  The  record  of  gage  height  at  Cartersville, 
Va.,  which  extends  over  a  period  of  five  years,  shows  a  range  in  gage 
height  of  nearly  25  feet.  The  estimated  discharge  has  varied  between 
75,000  and  500  cubic  feet  per  second. 

Prof.  D.  C.  Humphrey  made  a  survey  of  the  river  from  Richmond 
to  Cliftonforge  in  1897,  and  the  profile  developed  by  him  was  pub- 
lished in  Part  IV  of  the  Nineteenth  Annual  Report  of  the  United 
States  Geological  Survey,  pages  162-173. 

Gages  were  established  on  James  River  in  1893  by  F.  B.  Isaacs, 
engineer  for  water  power  of  the  Chesapeake  and  Ohio  Railway  Com- 
pany, at  Ninemilc  Locks,  Columbia,  Scottsville,  Lynchburg,  Balcony 
Falls,  Buchanan,  Eagle  Mountain,  and  Cliftonforge.  Records  of 
heights  of  water  at  these  points  were  made  twice  daily  from  1893  to 
1897,  and  freshet  reports  were  obtained  for  these  years.  The  gag^ 
were  not  referred  to  any  fixed  datum,  but  the  zero  of  each  gage  was 
set  at  what  was  considered  ordinary  low  water  in  the  river.  During 
the  latter  part  of  1899  rcc^ords  were  resumed,  excepting  at  Scottsville, 
Balcony  Falls,  and  Eagle  Mountain,  where  the  gages  have  been 
abandoned. 

At  Boshers  dam,  9  miles  above  Richmond,  is  a  gage  where  the  height 
of  water  is  recorded  twice  daily,  showing  the  supposed  head  on  the 
crest  of  dam.  This  crest,  however,  is  so  irregular  that  the  coefficient 
of  discharge  has  not  been  ascertained.  Another  complication  exists 
in  the  fact  that  water  is  deflected  into  a  canal,  the  quantity  not  being 
known. 

The  United  States  Weather  Bureau  maintains  river  stations  in  this 
basin  as  follows: 

Jaini«  at  Lynchburg,  Va. 
.JaineH  at  Columbia,  Va. 
James  at  Ricbmoud,  V^a. 
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L>uring  1904  the  Uhited  States  Geological  Survey  has  maintained 
^ng  stations  in  this  basin  as  follows: 

James  at  Buchanan,  Va. 
James  at  Holcomb  Rock,  Va. 
James  at  Cartersville,  Va 
North  (of  James)  at  Glasgow,  Va 
Appomattox  at  Mattoax,  Va 

JAMES  RIVER  AT  BUCHANAN,  VA. 

This  station  was  established  August  18,  1895,  by  C.  C.  Babb.  It  is 
ated  at  the  iron  highway  bridge  near  the  Chesapeake  and  Ohio  Rail- 
y  station,  and  one-half  mile  from  the  Norfolk  and  Western  Railway 
tion.  It  is  about  20  miles  above  the  mouth  of  North  River  and  one- 
If  mile  above  the  mouth  of  Purgatory  Creek.  The  United  States 
eather  Bureau  maintained  a  gage  at  this  point  for  about  two  years 
fore  measurements  were  made  by  the  Geological  Survey.  On  April 
1897,  the  datum  of  the  original  wire  gage  was  lowered  2  feet  to 
oid  negative  readings.  On  November  21,  1903,  the  wire  gage  was 
placed  by  a  standard  chain  gage  installed  by  W.  C.  Sawyer.  It  is 
cated  on  the  upstream  side  of  the  bridge  near  the  center  of  the  left 
»n.  The  length  of  the  chain  from  the  end  of  the  weight  to  the 
larker  b  35  feet.  Bench  mark  No.  1  is  the  top  of  the  upper  end  of 
le  third  floor  beam  from  the  left  bank.  Its  elevation  is  29.87  feet 
bovegage  datum.  Bench  mark  No.  2  is  the  top  of  a  stone  post 
nder  the  southwest  corner  of  the  porch  of  the  Chesapeake  and 
)hio  Railway  station.  Its  elevation  is  24.50  feet  above  gage  datum, 
^neh  mark  No.  3  is  a  copper  bolt  m  a  ledge  of  rock  on  the  left  bank 
00  feet  above  the  station.  Its  elevation  is  16.14  feet  above  gage 
atum.  This  bench  mark  was  established  November  21, 1903,  at  which 
ime  the  old  bench  mark  on  this  ledge  could  not  be  found.  Bench 
lark  No.  4  is  the  top  of  the  upper  end  of  the  seventh  floor  beam  from 
Je  left  bank.  Its  elevation  is  29.92  feet  above  gage  datum.  Dis- 
large  measurements  are  made  from  the  lower  side  of  the  two-span 
on  highway  bridge,  which  has  a  total  span  of  350  feet.  The  initial 
)int  for  soundings  is  the  end  of  pin  on  the  lower  side  of  bridge  at 
le  left  bank.  The  channel  is  straight  for  800  feet  above  and  for 
K)ut  the  same  distance  below  the  station.  The  current  has  a  moderate 
locity  and  is  broken  by  the  middle  pier  of  the  two-span  bridge. 
)th  banks  are  high,  not  liable  to  overflow,  and  without  trees.  The 
(d  of  the  stream  is  rocky  and  free  from  vegetation.  The  gage  is 
ad  twice  each  day  by  U.  H.  Hyde. 

The  observations  at  this  station  during  1904  have  been  made  under 
e  direction  of  N.  C.  Grover,  district  hydrographer. 
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Discharge  meamirenieiiiM  of  James  River  at  Buchanan^  Fa.,  in  1904' 


[ifal& 


Hydn^rapher. 


June  17 1  R.  H.  Bolster. 

August  S '  N.  C.  G rover  . 

September  17  ..    R.  H.  Bolster. 

SepteiulHjr  30 do 

OctolxT  19 1 do 


Width. 

320 
323 

284 
284 
284 


Area  of 
section. 


Sq./eet. 
1,119 
860 
707 
687 
676 


Mean     |     Oai^ 
velocity. ,    height. 


1.34  I 
.90  ! 
.56  I 
.53  I 
.46 


DisehaiKC 


FM. 

Secnndjftt. 

2.98 

hA% 

2.32 

775 

1.81 

393 

1.74 

flSW 

1.70 

a  314 

a  Slight  change  in  bed. 


Mean  dmhj  gnge  heiglit^  in  feetf  of  James  Riper  at  Buchanan^  Va.ffor  1904- 


Day.  Jan. 

1 2.35 

•2 \  2.3C 

3 'l.'2» 

A •i.as 

6 2.47 

6 2.43 

7 2.3S 

8 2.38 

9 1  2.33 

10 1  2.30 

11 1  2.30 

12 '  2.28 

13 '  2. 22 

14 '  2.18 

15 !  2.08 

16 '  1.98 

17 1  1.98 

18 1  1.98 

19 • i  1.98 

20 ;  2.0;i 

21 i  2.13 

22 1  2.45 

n I  5.18 

24 1  4.78 

25 1  3.73 

20 1  3.;^i 

27 1  3.10 

28 ,  2.70 

29 2.40 

30 1  2.39 

31 1  2.56 


Feb.   '  Mar. 


2.7.  I 
2.85  I 
2.73  , 
2.42  I 
2.42  ; 
2.36  I 
2.62  j 
4.19  I 
4.39  j 
3.69  I 
3.32  1 
3.02  I 
2.82  I 
2.65  I 

2.55 ; 

2.47  \ 
2.29  j 
2.28  : 
2.55  I 


2.52 
3.22 
5.92 
4. 65 
4.32 
3.39 
3. 55 
3.3;i 
3.61 


I 


4.74 
6.44 
4.76 
4.12 
3.32 
3.96 
8.27 
7.20 
6.26 
5.11 
4.48 
4.08 
4.10 
3.86 
3.78 
3.76 
3.54 
3.38 
3.32 
3. 22 
3.12 
3.04 
3.32 
4.  m 
4. 24 
4.04 
3.94 
3.74 
3.57 
3.42 
3.28 


Apr.     May.    June.   July. 


3.39  ) 

3.70  I 

3.71  I 
3.57  ' 
3.43 
3.27 
3.19 
3.25 
4.47  j 
4.27  1 
3.95  I 
3.77  I 
3.57  I 
3.47 
3.33  ' 
3.25 
3.17  , 
3.a5  I 
2.95  , 
2.89  i 
2.79  ' 
2.75  I 
2.70  I 
2.65  1 
2.CkJ  ' 
2.94  ' 

6.40  I 
8.07; 
6.30  , 
5.35  I 


4.72 
4.29 
3.89 
3.79 
3.59 
3.46 
8.39 
3.&1 
3.69 
3.59 
3.49 
3.32 
3. 16 
3.14 
3.22 
3.34 
3.24 
4.86 
10. 12 
7.19 
5.?2 

A.m 

4.38  I 
4.04  ! 
4.1M  ' 
4.10  j 
4.34  1 
4.32  I 
3.78  I 
3.54  ' 
3.  (VI  I 


I 


4.89 
8.02 
8.74 
6.39 
5.38 
4.56 
4.12 
4.04 
3.62 
3.42  I 
3.34  I 
3.23 
3.09 
2.93  < 
2.76 
2.83  I 
8.00 
3.15 
3.04  I 
3.17  I 
3.48  I 
3.82  I 
3.01  I 
2. 76  ! 
2.62  ' 
2.M  ' 

2.48 ; 

2.74  I 
3.42  I 
3.22 


3.10 
2.85 
2.71 
2.66 
2.47 
2.45 
2.87 
2.46 
2.31 
2.26 
2.25 
2.49 
2.84 
2.24 
2.19 
2.10 
2.08 
2.01 
2.00 
1.90 
1.90 
1.90 
2.04 
2.19 
2. 22 
2.22 
2.20 
2.21 
2.20 
2. 15 
2.07 


Aug.     Sept. 


Oct  !  Nov.  ,  Dw. 


2.42 
2.28 
2.18 
2.10 
2.40 
2.37 
2.29 
2.39 
2.20 
2.20  ' 
2.63  \ 
2.44  I 
2.25  I 
2.16  I 
2.10  I 
2.00 
2.25  ' 
2. 10  ' 
2.20  ' 
2.10  ! 
2.10  i 
2. 10  I 
2.10  I 
2.00  I 
1.97  1 
1.95  I 
1.90  I 
1.90  I 
1.85  ! 
1.85  ! 
1.82  ! 


1.82 
1.80 
1.90 
1.90 
1.90 
1.88 
1.85 
1.80 
1.81 
1.84 
1.86 
1.91 
1.90 
1.85 
1.82 
1.80 
1.80 
1.80 
1.80 
L80 
1,80 
1.80 
1.78 
1.78 
1.77 
1.77 
1.75 
1.75 
1.75 
1.75 


1.72  ! 
1.73, 

1.73  j 
1.72 
1.70  ' 
1.70  I 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.76 
1.75 
1.75 
1.76 
1.75 
1.75 
1.75 
1.75 
1.75 
1.76 
1.75 


1.75 


I 

1.75! 

1.75, 

1.75: 

1.77, 

1.7«| 

1.77  i 

1.75 

1.75 

1.76  1 

1.71 

1.71 

1.751 

1.86, 

1.95 

1.90 

1.88  I 

1.85' 

1.83  I 

1.83 

1.80 

1.80 

1.87 

1.85 

1.88 

1.83 

1.83 

1.83 

1.80 

1.80 


I.* 
1.9 
l.» 
L80 
l.« 
l.« 
1.85 
l.» 
1.90 

\.n 
l.« 

1.98 
1.90 
1.90 

\.n> 

1.87 

i.{i» 
ifi 
1.16 
i.« 
1.8S 
i.fi 

1.S 

l.» 
l.« 
t« 

129 
135 
2.« 
2.» 
i22 
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iaiing  table  for  James  River  at  Buchanan^  ]  7i.,  from  January  1  to  December  Sl^  1904. 


Gage 
height. 

1 
Disch&ige.  , 

Gage 
height. 

Diachaige. 

Gage 
height. 

Discharge. 

;    height. 
f\eet. 

Discharge. 

Fret. 

Second-feet. 

Feet. 

Second-feet.  , 

Feet. 

Second-feet. 

Second-feet. 

1.70 

330  1 

2.40 

861 

3.40 

2,100 

4.40 

3,840 

1.75 

356 

2.50 

960 

3.50 

2,250 

4.50 

4,030 

1.80 

385 

2.60 

1,060 

3.60 

2,410 

4.60 

4,220 

1.85 

416 

2.70 

1,170 

•     3.70 

2,570 

4.70 

4,420 

1.90 

449 

2.80 

1,285  1 

3.80 

2,740 

4.80 

4,620 

1      1.95 

484 

2.90 

1,405 

3.90 

2,910 

'      4.90 

4,825 

i      2.00 

520 

3.00 

1,535 

4.00 

3,090 

5.00 

5,035 

!     2.10 

598 

3.10 

1,670 

4.10 

3,270 

2.20 

681 

3.20 

1,810  1 

4.20 

3,460 

2.30 

768 

3.30 

1,950 

4.30 

3,650 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
» discharge  measurements  made  during  1904  up  to  gage  height  3  feet.  Above  3  feet 
he  carve  is  based  upon  three  measurements  made  in  1901  and  1903.  It  is  well 
iefined  between  gage  heights  1.70  and  4  feet. 

Measurements  above  5  feet  gage  height  are  estimated. 


EsHmcUed  monthly  discharge  of  James  River  at  Buchanan,  Va, ,  for  1904- 
[Drainage  area.  2,068  square  miles.] 


Month. 


Jwioary.. 
February . 

March 

April...  . 
Mav 


July  , 


September. 
October  . . . 
November . 
lumber  . 


Discharge  in  second-feet. 


Maximum. 


The  year  . 


5,413 

7,110 

14,010 

13, 330 

20, 880 

15,640 

1,670 

1,093 

456 

356 

484 

881 

20,880 


Minimum. 


506 

750 

1,587 

1,093 

1,726 

940 

449 

397 

356 

330 

335 

3a5 

830 


Mean. 


1,164 

1,916 

3,749 

2,937 

3,771 

3, 143 

762 

647 

397 

341 

388 

484 

1,642 


Run-off, 


Second-feet 

per  rauare 

mile. 


Depth  in 
inches. 


0.566  j 
.931  ! 

1.82 

1.43 

1.83 

1.53 
.370 
.314 
.193 
.166 
.189 
.235 

.798 


0.653 
1.00 
2.10 
1.60 
2.11 
1.71 
.427 
.362 
.215 
.191 
.211 
.271 

10.850 
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STREAM   MEASUREMENTS   IN   1904,   PART   III. 
JAMES  RIVER  AT  HOLOOMB   ROCK,  VA. 


[icatat. 


This  station  was  established  by  the  Willson  Aluminum  CompaDV, 
of  Holconib  Kock,  Va.,  in  1899,  in  connection  with  measurements  to 
determine  the  horsepower  available  at  that  point.  During  ISWthe 
records  were  fragmentary,  but  at  the  commencement  of  1900  daily 
records  were  taken,  which  have  been  furnished  to  the  Geological  Sur- 
vey through  the  courtesy  of  George  O.  Seward,  general  manager  of 
the  company.  The  gage  consists  of  a  copper  float  8  by  8  by  8  inches, 
with  a  vertical  rod  H  inches  square  attached  to  it  The  rod,  which 
extends  up  through  the  powerhouse  floor,  is  graduated  to  tenths  of  a 
foot.  The  copper  float  is  inclosed  in  a  12-inch  by  12-inch  by  12-foot 
})ox,  which  rests  solidly  on  the  bottom  of  the  river.  The  box  is  per- 
forated, so  that  the  water  in  it  will  always  stand  at  the  same  level  is 
the  water  in  the  river,  while  the  float,  being  inclosed,  is  not  in  danger 
of  being  broken  by  floating  timber.  The  fluctuations  of  the  river  are 
road  directly  from  the  rod,  which  moves  up  or  down  with  the  float  m 
it  responds  to  the  variations  in  the  height  of  the  river. 

Mean  ihiily  gage  height ^  infeetf  of  James  River  at  Hohomb  Rock,  To.,  for  1904. 


Day. 


1 

1 

•2 1 

3 

4 ' 

5 

6 

8 

9            

10 1 

11 ' 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
I'J. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81.. 


Jan. 

1.30 
1.40 
1.10 
1.20 
1.65 
1.55 
1.40 
1.40 
1.40 
1.35 
1.40 
1.36 
1.30 
1.26 
1.10 
1.20 
.86 
1.30 
1. 15 
1.15 
1.20 
1.45 
3.75 
3.86 
8.20 
2.50 
2.20 
1.90 
1.75 
L75 
1.66 


Feb. 

1.76 
1.70 
1.55 
1.50 
1.50 
1.55 
2.25 
3.05 
3.60 
3.05 
2.40 
2.10 
2.00 
1.85 
l.fM) 
1.80 
1.60 
1.45 
1.60 
1.70 
1.60 
3.20 
5.50 
4.35 
3.55 
3.15 
2.60 


Mar. 


I 


3.05 
4.50 
8.95 
6.85 
4.95 
4.05 
3.50 
3.30 
3.10 

2.80 
2.65 
2.50 
2.85 
2. 15 
2.20 
2.15 
2.10 
2.65 
8.45 
3.10 
2.85 
2.76 
2.55 
2.44 
2.30 


Apr. 


May. 


2.30 
2.60 
2.60 
2.50 
2.40 
2.25 
2.20 
2.25 
2.55 
3. -25 
3.15 
2.85 
2.65  j 
2.46  I 
2. 25  ! 
2.2.>  I 
2.05  ! 
2.10  I 
2.05 
1.95 
1.80  ' 
1.70  I 
1.70 
!.70| 
1.60  I 
1.60  I 
2.65  ' 
8.76  I 
6.90 
4.85  ' 


June.  I  July. 


4.00 
8.70 
3.15 
2.80 
2.65 
•2.50 
2.35 
2.65 
2.85  I 
3.15  I 
2.90  I 
2.65  , 
2.40  I 
2.30  j 
2.30  I 
2.35 
2.30 
2.50  I 
10.00  ' 
8.05  I 
5. 50  i 
4.30  j 
3.60  , 
3. 10  1 
3.W>  ! 
3. 15  j 
3.30  ' 
3.30  I 
2.80  I 
2.60 


8.80 
7.25 
8.80 
6.70 
5.00 


1 


6.35  I 
3.25  I 
3.25  I 
2.76  I 
2.56  j 

2.36  , 
2.20  1 
2.10  I 
1.95  i 
1.75  ' 
1.85  I 
2.10  I 

1.8.5  ; 

1.95  I 
1.85  1 
2.60  ' 
2.50  I 
2.10  j 
1.90  I 
1.80  I 
1.60  ! 
1.60  I 
2.05  I 
2. 10  ] 
2. 15 


2.01 

1.80 

1.70 

1.66 

1.60 

1.66 

1.66 

1.40 

1.40 

1.40 

1.45 

1.60 

1.50 

1.45 

1.26 

1.30 

1.25  I 

1.20  I 

1.00  I 

1.20  ' 

1.10  I 

1.20  ; 

1.80  ! 

1.20  I 

1.40  , 

1.40  I 

1.30  I 
1.55  1 
1.40  ' 


Aug.  '  Sept 


I 


2.40  1 1.00  , 


I 


1.25 
1.40 
1.30 
1.30 
1.30 
1.30 
1.30 
1.60 
1.90 
1.40 
1.90 
1.90 
1.50 
1.20 
1.40 
1.45 
1.30 
1.50 

.90 
1.36 
1.05 
1.30 
1.30 
1.15 
1.15 
1.06 
1.00 
1.00 
1.10 

.90 
1.00 


0.95 

.95 

1.00 

.85 

1.00 

1.00 

.90 

.90 

.« 

.90 

.65 

.95 

.95 

.95 

1.00 

1.00 

.95 

.75 

.90 

.90 


Oct. 


Not. 


0.75 
.25 

1.15 
.80 
.80 
.40 
.85  I 
.75 
.25 
.75 
.86 
.85  1 
.75  1 
.75 
.«' 
.00  i 

.46  1 
.70  I 
.60, 
.65' 


.90, 
.80, 
.80 
.80 
.45 
LIO 
.85 
.80 
.70 
.70 


.95 
1.00 
.70 
.76 
.70 
.76 
.70 
.80 
.05 
.75 


a90 
.70 
.66 
.75 
.80 

.ao 

.96 
.75 
>70 
.75 
.70 
.80 
.20 
1.15 
.85 
.90 
.90 
.80 
.80 
.20 
.95 
.75 
.80 
.HO 
.90 
.80 
.85 
.90 


D0C. 


.7* 

l.» 
1.1« 
1.35 
t» 
1,10 
1.00 
.& 

.90 
.75 
.75 

.HO 
SO 

.?* 

.T^ 

.90 
.90 
.90 
.96 

.9S 

1.45 

1.S& 
1.30 
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JAMES  RIVER  AT  CARTER8VILLE,  VA. 

This  gaging  station  was  established  January  1,  1899,  by  D.  C. 

'umphreys,  and  is  located  at  the  highway  bridge  crossing  the  James 

3tween  Pemberton  and  Cartersville,  one-half  mile  from  the  railroad 

ation  at  Pemberton  and  50  miles  above  Richmond,  Va.    The  original 

ire  gage  was  attached  to  the  bridge  and  referred  to  a  bench  mark,  the 

>p  of  the  lower  end  of  the  fourth  floor  beam  from  the  right  bank,  which 

.  32.04  feet  above  the  zero  of  the  gage.     This  gage  was  verified  June 

3,  1899.    The  original  wire  gage  was  replaced  by  a  standard  chain 

age  installed  July  24,  1903,  by  B.  S.  Drane.     The  length  of  the 

bain  from  the  end  of  the  weight  to  the  marker  is  37.98  feet.     Bench 

lark  No.  1  is  a  standard  copper  plug  set  in  the  capstone  of  the  right 

.butraent  at  its  lower  end.     It  is  inclosed  by  a  ring  of  white  paint 

knd  is  marked  by  the  letters  "B.M.U.S.G.S. Hydro."    Its  elevation 

»  31.74  feet  above  gage  datum.     Bench  mark  No.  2  is  a  spot  of  white 

paint  on  the  inner  eyebar  of  the  lower  chord  of  the  bridge,  under  the 

pulley  end  of  the  gage  box.     Its  elevation  is  32.91  feet  above  gage 

datum.     To  provide  for  readings  over  10  feet,  two  additional  markers, 

respectively  10  and  20  feet  below  the  first,  have  been  placed.     The 

gage  is  attached  to  the  timbers  of  the  second  span  from  the  right 

bank  on  the  downstream  side,  at  the  same  height  as  the  hand  rail. 

Discharge  measurements  are  made  from  the  lower  side  of  the  bridge 

to  which  the  gage  is  attached.      The  initial  point  for  soundings  is 

the  right  end  of  the  downstream  hand  rail.     Distances  are  marked 

with  white  paint  on  the  rail.     The  channel  is  straight  for  one-third 

mile  above  the  station  and  for  1  mile  below.     Both  banks  are  high  and 

will  overflow  only  at  extreme  flood  stages.     The  bed  of  the  stream  is 

composed  of  rocks  and  sand  and  is  somewhat  shifting.     The  gage  is 

read  once  each  day  by  B.  W.  Palmore,  the  postmaster. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Dijicharge  measnremerUs  of  James  River  at  CariermUe,  Fa.,  m  1904. 


Date. 

width. 

Area  of 
section. 

Mean  ve-      Ga^e 
loclty.        height. 

-■« 

Discharge. 

June  23 

Septeml)er  13.. 

R.  II.  Bolster 

do 

Ftet. 
688 
639 

^.  feet. 
2,546 
1,202 
1,169 
1,265 

Ft.prrsec.l      Feet. 
1.96          2.84 
1.  08           .  75 

Sectmd-feet. 
4,994 

i,:^i 

Octobers 

do 

638 

.96 
l.K 

.70 

.85 

1,117 

0ctol)C'r22 

J.  C.  Hoyt 

1,405 
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}fean  ffailif  giige  height^  in/eHf  of  Jwnen  River  (U  OariernriUe,  Va.,for  1904' 


Day. 


h. 

9. 
10. 
11. 
12. 
13. 
14. 


16.... 
17.... 
1».... 
19.... 
20.... 
21.... 
•22.... 
•23.... 
24.... 
25. . . . 
•26.... 
•27.... 

•29.... 
30.... 
31.... 


Jan. 


Fcl>.  I  Mar.  '  Apr. 


1.60 

1.68 
1.60 
1.88  I 

1.35  ' 

•2. '25 

2.55  I 

1.90  I 

1.55  ; 

1.45  I 

1.47  I 

1.62  I 

1.55 

1.50 

1.45 

1.35 

1.40 

1.'25 

1.35 

1.45 

1.68 

•2.42 

3.00 

5.60 

4.02 

3.4H 

3. '25 

•2.85 

1.90 

•2. 10 


2.10 
2.00 
1.90 
1.85 
1.80 
1.88 
3.32 
3.80 
3.50 
4.80 
4.52 
3. '25 
•2.90 
2.75 
•2.52 
•2. -22 
2.^20 
l.SO 
1.90 
•2.00 
•2.25 


4.60 

6.^22 

6. -29 

6. 15 

4.  m 

4.12 

3.95 

3.50 

3.38 
3.30 
4.85 
4.85 
4.30 
8.90 
6.08 
13.00 
11.10 
9.18 
6.65 
5.50 
4.70 
4.60 
4.40 
4.00 
3.70 
3.58 
3.50 
3. '20 
3. 15 
3.00 
•2.90 
•2.85 
•2. 85 
4.30 
4.00 
3.98 
3.65 
3.30 
4.00 


I 


3.80 
8.10 
8.10 
3.30 
8.28 
8.00 
3.10 
3.05 
3.10 
3.65 
4.55 
4.10 
3.78 
8.40 
3. -20 
3.00 
•2.75 
•2.58 
2.55 
•2.40 
2.30 
2.^20 
•2.10 
2.(W 
2.05 
•2.00 
3.00 
6.00 
9.60 
7.42 


May. 


June. 


5.90 
5.00 
4.32 
8.77 
8.48 
3.22 
8.10 
6.30  I 
4.92  I 
5. 12  I 
4.80  I 
4.20  I 
3.75  ! 

8.42  ' 
8. '25' 

3.12  ' 
8.02  , 

3.43  ; 

5. 13 
10.55  I 

9. 15  j 
6.15  i 

4.50  \ 
8.98  I 
3.55  ' 
3.52 
3.50 
3.60 
3.45 
3.02 


8.85 
5.20 
7.52  I 
10.00  j 

7.40  I 

4.92 
4.40 
4.03 
8.60 
8.80 
2.85 
2.02 
2.45 
2.30 
2.18 
2.16 
2.22 
2.18 
2.15 
2.82 
2.40 
2.85 
2.52 
2.18 
1.88 
1.80 
1.65 
•2.00 

•2.:«> 


July. 

Aug. 

Sept 

Oct 

Not.    Di 

2.55 

1.45 

0.81 

0.80 

a65      ( 

2.62 

1.72 

1.00 

.75 

.75 

2.10 

8.10 

.90 

.70 

.75 

1.85 

2.62 

.85 

.66 

.72      : 

1.70 

1.68 

.80 

.50 

.80     : 

1.82 

8.87 

.TO 

.66 

.72      : 

1.48 

2.00 

.86 

.56 

.70 

1.86 

2.85 

.85 

.70 

.70     : 

1.90 

1.70 

.80 

.63 

.70      I 

2.00 

1.80 

.98 

.66 

.75      J 

2.65 

1.80 

1.10 

.52 

.80      1 

1.62 

1.90 

.96 

.60 

.7»      ] 

1.40 

'2.12 

.78 

.50 

1.00      1 

1.60 

2.00 

1.26 

.50 

1.46      1 

1.48 

1.90 

8.80 

.50 

i.«2     : 

1.80 

1.77 

2.48 

.68 

1.10 

1.88 

1.40 

1.80 

.68 

1.00     : 

1.40 

2.00 

.98 

.65 

.92      ' 

1.30 

1.95 

.98 

.56 

.9» 

1.25 

1.90 

.88 

.60 

.98 

1.10 

1.46 

.82 

.60 

.90    « 

1.00 

1.23 

.96 

.82 

.«6  .« 

1.30 

1.-21 

.90 

.82 

.88    « 

2.08 

1.20 

.88 

.78 

.95 

2.00 

1.28 

.82 

.75 

.90 

1.85 

1.19 

.80 

.78 

.90  ! 

1.62 

1.00 

.76 

.70 

.85 

•2.05 

1.00 

.68 

.62 

.85      '. 

1.90 

.96 

.82 

.62 

.80      : 

1.95 

.80 

.85 

.70 

.75      ] 

1.60 

.65 

.75 

] 

a  River  fruzcii. 
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iling  table  for  James  River  atCartersmllej  Fa.,  from  January  i,  1897y  to  December  Sly  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

i 
Discharge.  ! 

Gage 
height. 

Diijcharge. 

Fed. 

Second-fed.  ' 

Feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

0.50 

755 

3.20 

5,890 

5.90 

12, 170 

11.00 

28,400 

.60 

935 

3.30 

6,100 

6.00 

12,430 

11.20 

29,120 

.70 

1,115 

3.40 

6,310 

6.20 

12,970  1 

11.40 

29,840 

.80 

1,295 

3.50 

6,520 

6.40 

13,520  ' 

11.60 

30,560 

.90 

1,475 

3.60 

6,740 

6.60 

14,080 

11.80 

31,280 

1.00 

1,660 

3.70 

6,960 

6.80 

14,650 

12.00 

32,000 

1.10 

1,845 

3.80 

7,180 

7.00 

15,230 

12.50 

33,850 

1.20 

2,030 

3.90 

7,400 

7.20 

15,810 

13.00 

35,700 

1.30 

2,215 

4.00 

7,620 

7.40 

16,410 

13.50 

37,600 

1.40 

2,400 

4.10 

7,840 

7.60 

17,010 

14.00 

39,500 

1.50 

2,585 

4.20 

8,060 

7.80 

17,630 

14.50 

41,450 

1.60 

2,770 

4.30 

8,290 

8.00 

18,250 

15.00 

43,400 

1.70 

2,955 

4.40 

8,520 

8.20 

18,890 

!     16.00 

47,400 

1.80 

3,140 

4.50 

8,750 

8.40 

19,530 

17.00 

51,400 

1.90 

3,330 

4.60 

8,980 

8.60 

20, 180 

'     18.00 

55, 400 

2.00 

3,520 

4.70 

9,210 

8.80 

20, 840 

i     19.00 

59,400 

2.10 

3,710 

4.80 

9,440 

9.00 

21,500 

20.00 

6:^,400 

2.20 

3,900 

4.90 

9,680 

9.20 

22,180 

21.00 

67,400 

i     2.30 

4,095 

5.00 

9,920 

9.40 

22,860 

22.00 

71,400 

2.40 

4,290 

5.10 

10,160 

9.60 

23,540 

i    23.00 

75,400 

2.50 

4,485 

5.20 

10,400 

9.80 

24, 220 

24.00 

79,400 

1     2.60 

4,680 

5.30 

10,640 

10.00 

24,900 

'■    25.00 

83,400 

2.70 

4,880 

5.40 

10, 890 

10.20 

25,600 

26.00 

87,400 

1     2.80 

6,080 

5.50 

11,140 

10.40 

26.300 

27.00 

91,400 

2.90 

5,280 

5.60 

11,390 

10.60 

27,000 

28.00 

95,400 

3.00 

5,480 

5.70 

11,650 

10.80 

27,700 

29.00 

99,400 

3.10 

5,680 

5.80 

11,910 

The  above  table  ic  applicable  only  for  open-channel  conditions.  It  is  based  upon 
23  discharge  measurements  made  during  1897  to  1904,  inclusive.  It  is  well  defined 
between  gage  heights  0.40  feet  and  5  feet.  The  table  has  been  extended  beyond 
these  limits.  Above  gage  height  15  feet  the  rating  curve  is  a  tangent,  the  differ- 
ence being  400  per  tenth. 
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E'^imnted  monthly  discharge  of  James  River  at  OartermlUf  Va,,for  1904. 
[Draina^u  area,  6,230  aquare  miles.] 


Month. 


I 


January  

Februan' 

March ]      35,700 

April ;      23,540 

May 26,825 

June 

July 

August 

SeptenilHjr 

Octol)er 

Novcnilier 

December 


The  vear 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

Depth  in 
iocho. 

11,390 

2,123 

3,662 

0.587 

0.676 

13,240 

3,140 

6,200 

.995 

1.07U 

35,700 

5,180 

9,786 

1.57 

1.81 

23,540 

3,520 

6,645 

1.07 

1.19 

26,825 

5,480 

9,043 

1.45 

1.87 

24,900 

2,863 

6,785 

1.09 

1.22 

4,583 

1,660 

2,975 

.477 

.550 

6,205 

1,025 

2,918 

.468 

.540 

7,180 

1.079 

1,692 

.271 

.302 

1,331 

755 

1,012 

.162 

.187 

2,493 

1.025 

1,425 

.229 

.S6 

4,485 

1,385 

2,755 

.442 

.510 

35,700 

755 

4,575 

.734 

9.  DSD 

NORTH   (of  JAMES)   RIVER  NEAR  GLASGOW,  VA. 

This  river  rises  on  the  western  slope  of  the  Shenandoah  Mountaini! 
and  flows  in  a  southcMisterly  direction  acros.s  the  valley  between  the 
Slienandoah  and  Bhie  Ridge  ranges,  emptying  into  James  River  about 
17  miles  south  of  Lexington,  Va.     Its  drainage  basin  is  largely  under 
cultivation,  except  in  the  upper  part,  where  it  is  mountainous  and  cov- 
ered with  forest  growth.     This  station  was  established  August  21, 
1895,  by  C.  C.  liabl),  assisted  by  D.  C.  Humphreys.     It  is  located  at 
the  county  bridg(%  three-fourths  of  a  mile  from  the  post-oflice  at  Glas- 
gow, Va.,  and  1  mile  alK)ve  the  mouth  of  North  River.     The  origi- 
nal gage  was  of  the  wire  type.     On  July  22,  1903,  a  vertical  rod  gag« 
was  placed  in  position.     This  consists  of  a  2  by  6  inch  rod,  nailed  to  a 
3  b}-  6  inch  oak  timber,  which  is  sunk  to  a  firm  foundation  and  securely 
nailed  and  braced  to  an  overhanging  tree  on  the  right  bank  below  the 
bridge.     This  gage  was  esUiblished  on  the  same  datum  as  the  original 
wire  gage  and  was  read  from  the  bridge.     On  November  24,  1903,  a 
standard  chain  gage  was  established  on  the  lower  side  of  the  bridge  in 
the  right  span.     Its  datum  is  the  same  as  that  of  the  wire  gage  and 
rod  gage,  which  it  replaces.     The  length  of  the  chain  from  the  marker 
to  the  end  of  the  weight  is  28  feet.     Bench  mark  No.  1  is  a  standard 
copper  plug  set  in  the  downstream  end  of  the  capstone  of  the  right 
abutment.     It  is  in(*losed  in  a  ring  of  white  paint  and  is  marked  bj'  the 
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'B.  M.  U.  S.  G.  S.  Hydro."  Its  elevation  is  23.90  feet  above 
:um.  Bench  mark  No.  2  is  the  upper  surface  of  the  upper 
rer  the  pulley  of  the  chain  gage.  Its  elevation  is  32.28  feet 
ige  datum.  Discharge  measurements  are  made  from  the  lower 
he  bridge  to  which  the  gage  is  attached.  The  initial  point  for 
rs  is  the  center  of  the  end  pin  of  the  downstream  truss  on  the 
k.  Originally  measurements  were  made  from  the  sidewalk  on 
ream  side  of  the  bridge,  at  which  point  there  is  a  good  section, 
[ig  with  1902,  measurements  were  made  from  the  lower  side  of 
ge  on  account  of  the  removal  of  the  sidewalk.  The  section  on 
tr  side  of  the  bridge  is  not  as  favorable  for  accurate  measure- 
1  account  of  sunken  logs  and  on  account  of  the  bridge  piers, 
onel  is  straight  for  600  feet  above  and  below  the  station  and 
dth  of  240  feet,  broken  by  two  iron  piers.  Both  banks  are 
inged  with  trees,  and  not  liable  to  overflow,  except  at  very 
ter.  The  bed  of  the  stream  is  rocky  near  the  right  bank  and 
)sed  of  rocks  and  mud  near  the  left.  The  gage  is  read  once 
'  by  B.  G.  Baldwin. 

bservations  at  this  station  during  1904  have  been  made  under 
3tion  of  N.  C.  Grover,  district  hydrographer. 

Ihscharge  measuremerUs  of  North  (of  James)  River  near  Glasgow,  Va. 


Hydrographer. 

Width. 

Area  of 
section. 

Mean         Gage 
velocity,     height. 

1 

Discharge. 

^rt. 

Sq./eet. 

Ft.  per  gee. 

Feet. 

Second-feet. 

F 

.  H.  Brandafirc^ 

206 

648 

0.81 

1.13 

523 

rlf 

K 

..  H.  Bolster 
...do 

197 
197 
197 

504 
512 
506 

.34 

.45 

170 

r3C 

.35  1         .49 
.31           .46 

179 

J.. 

...do 

157 

/  gage  height,  in  feet,  of  North  {of  James)  Rivei 

r  near  Olasgoiv,  Vi 

I.,  for  1904. 

Jan. 

Feb. 

Mar. 

Apr. 

\ 

[ay. 

June. 

July. 

Aug. 

Sept. 
0.40 

Oct. 

Nov. 

Dec. 

0.90 

1.15 

1.85 

1.55 

1.95 

2.95 

1.00 

0.70 

0.60 

0.40 

0.60 

.... 

.90 

1.10 

2.05 

1.55 

1.70 

2.75 

1.00 

.65 

.45 

.60 

.40 

.60 

.... 

.90 

1.10 

1.95 

1.45 

1.45 

3.45 

1.85 

.70 

.50 

.35 

.40 

.60 

.... 

1.20 

.90 

1.75 

1.45 

1.35 

2.95 

1.80 

.90 

.50 

.45 

.40 

.60 

1.00 

1.00 

1.65 

1.40 

1.30 

2.45 

1.06 

.85 

.50        .45 

.40 

.60 



.90 

1.00      1.65 

1.40 

1.30 

1.96 

.90 

2.00 

.50  !      .45 

.45         .60 



.85 

1.20       1.95 

1.35 

1.25       1.75  1      .85 

1.15 

.50         .45 

.50 

.70 

.... 

.80 

2. 60      4. 90 

i.a5 

1.80       1.70        .80 

.95 

.50 

.45 

.50 

.70 

.75 

2.00      3.10 

1.95 

1.H5       1.60         .80 

.90 

.50 

.45 

.60 

.65 

.70 

1.75       2.55 

1.95 

1.95  :     1.45         .85 

.90 

.50 

.40 

.50 

.60 

.70 

1.65 

2.20       1.75 

1.85  1    1.40       1.85 

1.90 

.50 

.45 

.60 

.60 

.... 

.66 

1.60 

2.05 

1.65 

1.75       1.35       1.00 

1.15 

.50 

.45 

.50 

.60 

.68 

1.50 

1.95 

i.5r> 

1.70       1.30         .90 

1.00 

.50 

.45 

.60 

.60 



70 

1.25 

1.85 

1.  45 

I.CO 

I. 

15 

.85  1 

.96 

\      . 

lA 

y      .AS. 

V      .1^ 

\       ,^ 
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Mean  (klilil  gftg*'  height^  inffett  of  Xorih  (of  Jnnifg)  Hirer  wvtr  (ila^gow,  Va.,  for  190i- 


mj. 

Feb, 

Har. 

Apr, 

M*r.; 

June. 

July. 

1 
Aug. 

tiepi. 

Itet 

S(W.  ftt 

iri„. ,„.. 

.^\ 

l.ffij 

1.76 

1.35 

i.5fii 

1.15 

.» 

.00  1 

,ia 

.45 

M       J* 

Ifi 

.H&! 

i.ao 

1.6& 

1,25! 

L«j 

1,15 

■  TO 

-eo. 

,65 

,45 

,at    J( 

17 

AH  \ 

l.SO 
1.7& 

1.05 
1,50 
1.45 

hit* 
I  Ah 
1,15 

1.15! 
4.00^ 

1.4S 
l.ffl 

i.ao 

,0G 

.TO 

,70 
•70 
.75 

.56 

..% 

.45 

.40 

.45 
.45! 

.*     .Is 

IH „.. 

,10     ^6 

!«...„ ., 

M     .# 

K*^-^"^ 

.00  1 

5.80 

1.35 

1,15 

3. BO 

1.15 

.iG 

.70  1 

.40 

,45 

,»      1* 

il  ,,.. 

I.6& 

6.00 

LS5 

1.06 

Llty 

i.ca 

.65 

'■^ 

,40 

.45 

.«'    .* 

22 , 

^90 

'j.ia  i 

7.N3 
7.30 
fl,40 

1.70 

1.35 
1.36 
1.7S 
1.7C 
l.&S 

LOO 
,9ft 
.»5 

.» 

1.90  i 
J.»» 
1,70 
L70  1 

2.05 
J.  45 
1.06 
1.00 
L€U 

.70 

.90 
,fl5 

.75' 
.76  1, 
,70, 

.40 
,40 
*40 
.40 
,40 

.45 
.15 

.40 
.45 
.45 

.SO      M 

29               .»,,-* 

.»      i 

U ,„,„. 

.iSO 

M 

2li„. 

M 

26 

M 

27>,„,-.. , 

IMS 

1.00 
l.fiO 
1,45 
l.fiO 

3,50 
2.90 
2.») 

l.t» 
1,55 
1.45  1 

1.35  ' 

1.00 
l,te 
1,15 
1.0& 

.HO 
,75 
.75 

.55) 

,50  1 
.50  1 

,S5 
,35 
.45 
.40 

.4.S 

,45 

.45 
.45 

M 

m 

M 

* 

m ,..,. 

M 

80 

% 

ai ,...,. 

1.2J>  1 

1.55 

"""" 

LSO  , 

hTO 

<ao'i 

,40 

,..♦.- 

M 

Riding  table  for  Xurth  [of  Jitnu-:*)  Rit'^r  itettr  Gla^gu^^  Td.,  /forn  Junuuf^  I  (ft  Bfff^ 


DliiphtirKi?- 

uiw^rianfp. 

i 

BiAChAtsi^. 

iicj?Ki. 

DltcbM^'l 

Fcti. 

Second-fiii. 

Fat. 

Stnmd-frct. 

J-Yet. 

Sceond-ft'ct.  ' 
1,810 
1,940  1 

S«x»i^^"<- 

0.  35 

125 

1.10 

510 

2.50 

3.90 

4,120 

.40 

142 

1.20 

580 

,       2.60 

4.00 

4,320 

.45 

160 

1.30 

650 

1      2.70 

2,080  ! 

4.10 

4,530 

..^,0 

179 

1.40 

720 

;       2. 80 

2,220  > 

4.20 

4,740 

.  55 

199 

1.50 

8(X) 

I      2.90 

2,370 

4.30 

4,960 

.(iO 

220 

1.60 

880 

;       3.00 

2,520 

4.40 

5,  ISO 

.65 

242 

1.70 

970 

3.10 

2,680 

4.50 

5.410 

.70 

26,5 

1.80 

1,060 

3.20 

2,840 

4.60 

5,  (MO 

.75 

290 

l.^K) 

1,150 

1      3.30 

3,010 

4.70 

5,81» 

.80 

320 

2.00 

1,24(^ 

i       3.40 

3,180  ' 

4.80 

6,120 

.85 

350 

2.10 

1,340 

'       3. 50 

3, 3()0  1 

4.90 

6,3T0 

.90 

380 

2.20 

1,450 

'       3.  (K) 

3,540  ! 

5.00 

6,620 

.95 

410 

2.  30 

1,560 

'       3. 70 

3,  730  i 

1.00 

1 

440 

2.40 

1,680 

;       3. 80 

3,  920 

The  above  table  is  applicable  only  for  oix»n-chanTiel  (^oiiditions.  It  is  based  ^P*^ 
6  (iischarge  measurement^)  ma<lo  during  1903  and  1904.  It  is  well  define<l  bet^**^. 
gajre  heights  0.46  feet  and  2.00  feet,  and  from  gage  licight  2.00  to  5.00  feet  a  ^* 
determination  has  been  computed. 
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lated  monthly  dischiirye  of  North  (of  Jnnies)  River  near  (ilasgow^  Va,,  for  1904- 
[JOmina^e  area.  831  square  mileH.] 


Month. 


uary 

ruary 14, 310 

•eh 

il 

e 

:u8t 

tember 

)i)er 

ember 

ember 


Discharge  in  second 

-feet. 
Mean. 

Run-off. 

Maximum. 

Minimum. 

Second-feet 

Depth  in 
inches. 

3,920 

179 

646 

0.777 

0.896 

14,  310 

380 

2,555 

3.07 

3.31 

6,370 

685 

1,218 

1.47 

1.69 

3,:^ 

410 

890 

1.07 

1.19 

6,370 

615 

1,175 

1.41 

1.63 

3,270 

440 

974 

1.17 

1.31 

1,105 

242 

404 

.486 

.560 

1,240 

179 

370 

.445 

.513 

320 

125 

170 

.205 

.229 

179 

125 

158 

.190 

.219 

265 

142 

183 

.220 

.245 

380 

142 

222 

.267 

.308 

14, 310 

125 

747 

.898 

12.10 

APPOMATTOX   RIVER  AT  MATTOAX,    VA. 

'his  station  was  established  August  27,  liK)0,  by  E.  W.  Myers.  It 
ocated  on  the  two-span  deck  railroad  bridge  at  Mattoax  station,  27 
es  southeast  of  Richmond,  on  the  road  to  Danville.  It  is  equipped 
h  a  standard  chain  gage,  which  is  attached  to  the  outside  of  the 
ird  rail  of  the  first  span  from  the  right  l>ank.  The  length  of  the 
in  from  the  end  of  the  weight  to  the  marker  is  4^8.82  feet.  A  per- 
cent bench  mark,  consisting  of  a  United  States  Geological  Survey 
tidard  iron  post,  was  established  August  29,  1903,  by  B.  S.  Drane. 
8  post  is  set  at  the  northwest  corner  of  the  Mattoax  passenger  sta- 
1,  with  an  elevation  of  48.68  feet  above  gage  datum.     Bench  mark 

2  is  on  the  outer  upstream  edge  of  the  top  of  the  upper  chord  of 

upstream  truss,  opposite  the  2- foot  mark  on  the  gage  scale.  Its 
iration  is  46.60  feet  above  gage  datum.     Discharge  measurements 

made  from  the  downstream  side  of  the  niilroad  bridge  to  which  the 
fe  is  attached.  The  initial  point  for  soundings  is  the  end  of  the 
mstream  guard  rail  at  the  right  bank.     Distances  along  this  rail 

indicated  by  white  paint.  The  chann(»l  is  straight  for  400  feet 
►ve  and  for  100  feet  below  the  station.  The  current  is  moderatel}^ 
ft.  The  right  bank  is  high  and  is  not  su))ject  to  overflow.  The 
:-  bank  is  high,  but  overflows  beneath  the  second  span  of  the  bridge 
ligh  water.     The  bed  of  the  stream  is  composed  of  rock  «w\\.d  ^aw\A.^ 
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[no. 


and  is  clean  and  permanent.  There  is  but  one  channel  at  all  stsg} 
broken  at  extreme  flood  stages  by  the  central  pier  of  the  bridge.  T 
sand  bottom  beneath  the  second  span  is  subject  to  change  in  high  wat( 
The  gage  is  read  once  each  day  by  J.  C.  Carter. 

The  observations  at  this  station  during  1904  have  been  made  unci 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  meamremerUs  of  Appomatiox  River  at  MaUoctx,  Va.,  in  1904. 


Date. 

Ilydnigrapher. 

Width. 

Ar«aof 
Metlon. 

Mean 
velocity. 

hd^L      ^^ 

June  24 

August  4 

October  4 

October  22 

R.  H.  Bolster 

N.  C.  Grover 

R.H.  Bolster 

J.  C.  Hoyt 

66 
70 
69 
68 

Sq./eeL 
150 
209 
121 
183 

Ft  per  tee. 
1.37 
1.40 
1.39 
1.48 

Feet 

1.23 

2.01 

.81 

1.72 

Seetmdjf^ 

< 

.  1 

yfean  daily  gage  Iieightj  in  feeiy  of  Appomattox  Either  at  MaUoax,  Fa.,  for  1904- 


1.. 

Day. 

Jan. 

2.70  1 
2.50 
2.50  1 

Feb. 

3.r.0 
3. 05 
2.75 
2.70 

Mar. 
4.55 

2 

4.25  ' 

3 

4 

3.66  \ 
3.50 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
80. 
81. 


1.65 

1.20 

1.92 

2.75 

2.60 

2.10 

2.05 

2.30 

3.15 

2.35 

2.25 

2.25 

2.50 

2.20 

1.85 

1.50  ! 

1.85 

8.05 

3.50 

4.50 

3.80 

3.50 

3.20 

3.10 

8.00 

1.60 

1.65 


2.50 
3.10 
6.2.-) 
9.00 
7.00 
5.40 
4.50 
3.10 
2.70 
2.  (JO 
2.60 
2.75 
4.46 
3.50 
2.40 
3^50 
5.50 
8.30 
11.76 
12.60 
12.85 
8.00 
4.60 
8.86 
4.16 


3.35 
3.10 
4.90 
9.75 
11.70 
12.60 
11.20 
4.60 
4.20 
3.65 
4.10 
3.7^ 
3.60 
3.65 
3.50 
3.45 
3.15 
3.55 
3.65 
3.46 
3.46 
8.40 
4.25 
4  90 
4.25 
8.60 
3.85 


2.45  ; 
2.30  I 
2.25  I 
2.30  I 
2.35  1 
2.25  I 
2.10  i 
2.10  ! 
2.0) 
2.00  \ 

2.0  J  i 

1.96  i 
2.00  I 
2.00  I 
2.95  I 
9.00 
8.40 
4.46 


Apr. 

May. 

June. 

July.  1 

3.76 

3.50 

1.70 

1.60  1 

3.40 

3.00 

4.45 

1.40  1 

3.10  1 

2.70 

9.06 

1.85, 

2.75 

2.50 

10.30 

1.20  1 

2.66 

2.36 

5.60 

.90  ' 

2.55 

2.26 

3.20 

.80  i 

2.70 

2.25 

2.50 

.80  1 

3.50  i 

3.50 

2.25 

.76  ' 

3.55 

5.35 

2.05 

.90  1 

3.10 

4.00 

1.95 

1.15  i 

2.95 

5. 75 

1.75 

1.30  ' 

2.55  j 

4.20 

1.90 

1.06  , 

Aug. 


3.05 

2. 25 

3.05 

6.10 

3.76 

3.20 

5.10 

7.00 

4.30 

3.25 

2.30 

2.45 

2.20 

2.00 

1.86 

1.75  I 

1.65 

1.05 

1.50 


1.70  I 
1.50  I 
1.40  I 
1.35  I 
1.40  I 
1.30  ; 
1.40  I 

1.25 ; 

1.15  \ 
1.15  \ 
1.20  ! 

1.25 ; 

1.05 
.95 
.90  ! 
3.95  ' 
4.25  • 
3.00 


1.02  I 

1.10  I 

1.15  1 

.85 

.80  I 

.85  1 

.96  1 

.60  I 

.05  \ 

1.10 

.80  I 
2.00  I 
4.80  I 
3.75 
2.50 
2.65 
1.80 
2.00 
1.00 


1.15 
1.50 
1.25 
2.80 
1.80 
1.20 
1.20 

.90 

.80 
8.50 
4.80 
4.60 
2.45 
1.46 
1.10 
1.10 

.95 
1.00 
4.80 
5.70 
1.70 
1.30 
2.70 
1.10 
1.00 

.80 


Sept     Ot^t-  '  Nov.  '  D 


.70  1 

.70  I 

.sol 

.80  I 


J 


0.76 
1.26 
1.85 
1. 

1.85 
1.10  I 
.90! 

.80 : 
2.00 ' 
2.00 

.95 1 

.85 
.75 
14.00  I 
15.25  I 
16.20 
4.00 
2.16 
1.80 
1.60 
1.86 
1.25 
1.16 
1.16 
1.10 
1.10 
1.06 
1.00 
1.60 


1.15  I 
1.05  ' 

.«>! 

.80  1 

.80 

.83  ' 

.85  I 

.90, 

.85 

.83 

.90 

.90 

.88 


.79 

.88 

.85 

.78 

1.80 

1.82 

1.39 

1.50 

1.10 

1.05 

1.12 

1.15 

1.20 

1.06 

1.03 


1.02 

1.07 

1.10, 

1.12 

1.22 

1.35 

1.42 

1.22 

1.22 

1.18 

1.18 

1.15 

1.60 

3.80 

6.66' 

3.20 

2.36! 

2.04  ' 

1.72  i 

1.62  I 

1.63  ' 
1.52  ' 
1.63  ! 
1.62  I 

1.73  , 
1.47, 
1.40 

1.32  ' 

1.33  ' 
1.38  ' 
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aling  table  for  Appomattox  River  at  Mattockr,  Fo.,  from  August  £6,  1900,  to  December 

SI,  1904. 


height. 

Discharge. 

Gage 
he@it. 

Fset. 

Discharge. 
Second-feeL 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

' 

FM. 

Seeond-fert. 

Feet. 

Second-feet. 

Fset. 

Secondrfeet. 

0.40 

140 

2.70 

496 

6.00 

1,490 

10.60 

3,624 

.50 

150 

2.80 

519 

6.20 

1,576 

10.80 

3,722 

.60 

160 

2.90 

542 

6.40 

1,662 

11.00 

3,820 

.70 

170 

3.00 

565 

6.60 

1,748 

11.50 

4,065 

.80 

180 

3.10 

590 

6.80 

1,834 

12.00 

4,310 

.90 

190 

3.20 

615 

7.00 

1,920 

12.50 

4,555 

1.00. 

200 

3.30 

640 

7.20 

2,012 

13.00 

4,805 

1.10 

212 

3.40 

665 

7.40 

2,104 

13.50 

5,055 

1.20 

224    ; 

3.50 

690 

7.60 

2,196 

14.00 

5,315 

1.30 

237 

3.60 

715 

7.80 

2,288 

14.50 

5,575 

1.40 

251     I 

3.70 

740 

8.00 

2,380 

15.00 

5,845 

1.50 

265 

3.80 

765 

8.20 

2,474 

15.50 

6,115 

1.60 

282 

3.90 

790 

8.40 

2,568 

16.00 

6,395 

1.70 

299 

4.00 

815 

8.60 

2,662 

17.00 

6,965 

1.80 

316 

4.20 

875 

8.80 

2,756 

18.00 

7,555 

1.90 

333 

4.40 

935 

9.00 

2,850 

19.00 

8,170 

2.00 

350 

4.60 

995 

9.20 

2,946 

20.00 

8,815 

'   2.10 

370 

4.80 

1,065 

9.40 

3,042 

21.00 

9,490 

2.20 

390 

5.00 

1,135      : 

9.60 

3,138 

22.00 

10,200 

1   2.30 

410 

5.20 

1,205 

9.80 

3,234 

23.00 

10,930 

2.40 

430 

5.40 

1,275 

10.00 

3,330 

24.00 

11,700 

2.50 

450 

5.60 

1,345 

10.20- 

3,428 

2.60 

473 

5.80 

1,415 

10.40 

1 

3,526 

The  above  table  is  applicable  only  for  open-channel  conditions. 
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EMimated  monthly  discharge  of  Affpomattox  Bitter  at  Matioax,  Va.,/or  1904^ 
[Drainage  area,  746  K(}uarc  milC8.] 


January .  - . 
Febniary . . 

March 

April 

May 

June 

July  ...... 

August 

SepU»niber. 
Octol)er  . . . 
November . 
December . 


Month. 


The  year . 


Diiiehaixe  in  8econd-fect. 


Rnn-off. 


Maximum. 


I 


Minimum.  |      Mean. 


',  Second-feet 
orra 
mil 


perrauare 
mile. 


5)65 

4,7ao 

4,605 
2,850 
1,920 
3,477 
1,065 

i,:«6 

5,980 

319 

1,362 

2,251 


5,980 


224 

4:^ 

590 
342 
265 
190 
160 
170 
175 
178 
202 
248 


465 
1,369 
1,192 
a39 
665 
584 
283 


160 


636 


0.624 
1.84 
1.60 
.858 
.893 
.784 
.380 


368 

.494 

806 

1.08 

206 

.277 

325 

.436 

732 

.983 

.854 


Depth  in 
inches. 


0.719 
1.98 
1.84 
.957 
1.03 
.875 
.438 
.570 
1.20 
.319 
.487 
1.13 


11.545 


ROAISOKE  RIVEK  DRAINAGE  BASIN. 

Roanoke  River  proper  is  formed  by  the  confluence  of  Dan  and 
Staunton  rivers  at  Clarksvillc,  Mecklenburg  County,  Va.,  185  miles 
above  the  mouth  of  the  stream,  though  the  name  ''Roanoke"  is  also 
applied  to  the  upper  waters  of  Staunton  River.  These  streams  drain, 
respectively,  3,798  and  8,54t)  square  miles.  Staunton  River  is  the 
more  northerly  of  the  two,  its  drainage  basin  lying  cntirefy  in  Vir- 
ginia. It  rises  among  the  eastern  foothills  of  the  Blue  Ridge  south- 
west of  Roanoke  and  Salem,  being  known  in  this  part  of  its  course  as 
the  Roanoke,  and  flows  at  first  northeast,  then  southeast  through 
Montgomery,  Roanoke,  Bedford,  Campbell,  Halifax,  and  Mecklenburg 
counties  to  the  junction  with  the  Dan. 

A  lai-ge  part  of  the  area  drained  by  the  Dan  lies  in  North  Carolina. 
The  stream  rises  in  Surry  County,  N.  C,  and  in  Patrick  County,  Va., 
and  flows  at  first  southeast  through  Stokes  County,  N.  C,  then  north- 
east through  Rockingham  and  Caswell  counties,  N.  C,  and  through 
Pittsylvania,  Halifax,  and  MecklcMiburg  counties,  Va.,  to  the  junction 
with  the  Staunton. 

Roanoke  River  drains  a  total  area  of  about  9,2CK)  square  miles  and 
empties  into  Albemarle  Sound  a  short  distance  below  Plymouth,  N.  C. 
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It  is  navigable  at  all  stages  for  120  miles  to  Weldon,  N.  C,  where  the 
Tiver  crosses  the  fall  line. 

The  rainfall  on  the  basin  above  the  fall  line  is  about  48  inches  per 
annum  and  is  evenly  distributed  throughout  the  year.  The  average 
amount  probably  increases  slightly  as  the  stream  is  ascended,  though 
the  records  of  rainfall  over  the  basin  are  too  incomplete  to  decide  this 
matter.  The  slopes  in  the  headwaters  and  in  the  upper  tributaries  are 
steep,  freshets  on  the  river  are  violent,  and  the  fluctuations  of  height 
occur  with  great  rapidity.  Rises  of  50  feet  and  over  have  l)een  noted 
at  Weldon^  and  freshets  in  which  the  rate  of  rise  is  10  feet  a  day  or 
more  are  frequent. 

The  United  States  Weather  Bureau  maintains  gages  on  Roanoke 
River  at  Clarksville,  Va.,  and  Weldon,  N.  C,  and  on  Dan  River  at 
Danville,  Va.  Gaging  stations  were  maintained  by  the  United  States 
Geological  Survey  during  1904  as  follows:  Roanoke  (upper  portion  of 
Staunton)  at  Roanoke,  Va,;  Staunton  at  Randolph,  Va. ;  Banister  at 
Houston,  Va.;  Dan  at  South  Boston,  Va.;  Dan  at  Madison,  N.  C,  and 
Mayo  at  Madison,  N.  C.  . 

ROANOKE   RFVER  AT  ROANOKE,  VA. 

This  station  was  established  July  10,  1896,  by  D.  C.  Humphreys. 
The  original  gage  of  the  wire  type  was  replaced  November  28,  1903, 
hy  a  standard  chain  gage  installed  by  W.  C.  Sawyer.  The  datum  is 
the  same  as  that  of  the  gage  which  it  replaced.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  27.50  feet.  Bench 
mark  No.  1  is  the  downstream  upper  edge  of  the  second  floor  beam 
from  the  left  abutment.  Its  elevation  is  21.98  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  standard  copper  bolt  set  in  the  face  of  the 
lower  wing  wall  of  the  left  abutment,  about  4  feet  above  the  ground. 
Its  elevation  is  19.70  feet  above  gage  datum.  Discharge  measurements 
were  made  from  the  Walnut  Street  Bridge,  at  which  the  gage  is 
located,  up  to  July  21,  1903.  Since  that  time  they  have  been  made 
from  the  Jeflferson  Street  Bridge,  at  which  the  section  is  more  suitable. 
The.initial  point  for  soundings  is  the  left  end  of  the  downstream  hand 
rail.  The  channel  is  nearl}^  straight  and  has  a  width  of  160  feet 
between  abutments,  broken  by  one  pier.  The  current  is  rapid.  The 
bed  of  the  stream  is  composed  of  coarse  gravel  and  small  bowlders. 
The  right  bank  is  above  high  water,  but  the  left  is  liable  to  overflow 
at  extreme  flood  stages.  The  gage  is  read  once  daily  by  Richard  P. 
Royer. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  h3^drographer. 
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Discharge  vieaaareinents  of  Roanoke  River  cU  Roanoke,  Va.,  in  1904- 


Date. 

Hydrogiuphcr. 

width. 

Area  of 
section. 

Mean 
velocity. 

Gaffe 
hei(^t 

Diachaisc 

June  20 

August  8 

September  16 . . 
September  29 . . 

F.  H.  Bnindage 

N.C.Grover 

R.H.Bol8tor 

do 

FKt. 

Ill 
113 
108 
106 
105 

Sq,/eeL 
269 
345 
214 
186 
170 

FLper$ce. 

1.09 

1.37 

.59 

.49 

.44 

1.32 

1.67 

.80 

.68 

.63 

Smmdr/ai. 

m 

473 
129 
93 

October  18 

do 

76 

Mean  daily  gage  heigJd^  in  feet,  of  Roanoke  River  at  Roanoke,  !«.,  for  1904. 


Day.  Jan. 


4.. 

ft.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
lf>.. 
17.. 
IH.. 
19.. 
20.. 
21.. 
22. . 
23.. 
24.. 
2ft.. 
26.. 
27.. 
28.. 
29.. 
80.. 
31.. 


0.95 
.90 
.80 
.90 

1.06 
.6ft 
.80 
.80 
.80 
.80 
.90 
.90 
.80 
.80 
.30 


.60 

1.85 

.60 

.80 

.85 

1.45 

1.2ft 

1.05 

1.0ft 

.90 

.86 

.95 

.85 

.75 


Feb. 


Mar.     Apr. 


0.75 
.75 
.80 

.70 ; 

.95  ' 

1.15  I 

1.80  I 

1.40 

1.26 

1.10 

1.10 

1.05 

1.10 

.95 

.85 

1.05 

.90 

.95 

1.10 

.95 

1.10 

1.80 

1.50 

1.30 

1.25 

1.1ft 

1.10 

1.3,5, 


1.76 
1.80  I 

1.65  1 
1.55  ' 
1.45  ' 
1.85  ' 
2.55  I 
2.76  I 
2.06  i 
1.80 

1.66  ' 
1.45  ] 
1.45 
1.40  , 
1.40  , 

1.30 

I 
1.26 

1.20  ' 

1.20  I 

1.15  I 

1.15 

1.10 

1.10 

1.25 

1.25 

1.2ft 

1.2ft 

1.25 

1.20 

1.1ft 

1.15 


1.15 
1.10 
1.05 
1.06 
1.06 
1.00 
1.00 
1.10 
1.15 
1.15 
1.10 
1.25 
1.20 
1.10 
1.16 
1.05 
1.05 

.95 
1.05 
1.0) 

.90 

.aft 

1.05 

.75 

.85 

.95 

.95 

1.45 

1.15 

1.15 


May. 


1.06 
1.06 
1.06 
1.06 
1.06 
1.10 
1.10 
1.20 
1.20 
1.30 
1.25 
1.16 
1.10 
1.06 
1.16 
1.10 
1.06 
1.10 
2.36 
1.96 
1.6ft 
1.45 
1.35 
1.25 
1.25 
1. 55 
1.35 
1.25 
1.0ft 
1.05 
l.(;ft 


June. 


2.45 
3.25 
1.95 
1.45 
1.65 
1.35 
1.26 
1.85 
1.15 
2.06 
1.66 
1.76 
1.45 
1.85 
1.20 
1.80 
1.56 
1.46 
1.26 
1.40 
1.60 
1.40 
1.20 
1.10 
1.00 
1.00 
1.40 
1.40 
1.20 
1.20 


July. 


2.10 

1.50 

1.20 

1.00 

1.10 

1.00 

1.00 

1.00 

.95 

1.60 

1.20 

1.10 

.96 

.90 

.80 

.80 

.70 

.70 

.70 

.70 

.70 

.70 

1.00 

1.20 

.95 

1.70 

1.30 

2.76 

l.ftO  I 

1.30 

1.20 


Aug. 

Sept. 

1.60 

0.85 

1.70 

1.20 

1.40 

1.80 

1.60 

.95 

l.fiO 

.96 

2.60 

.90 

1.65 

.86 

1.70 

.80 

2.00 

.80 

8.00 

.80 

8.60 

.75 

2.40 

.80 

1.60 

.80 

1.40 

.80 

1.40 

.90 

1.40 

.86 

1.15 

.76 

1.16 

.76 

1.10 

.76 

1.15 

.76 

1.00 

.76 

1.00 

.76 

1.00 

.70 

.96 

.70 

.96 

.70 

.90 

.70 

.90 

.70 

.85 

.70 

.90 

.70 

.86 

.70 

.86 

Oct.     Nov.    Ihx. 


0.66 
.66 
.60 
.60 
.65 
.60 
.60 
.66 
.66 
.66 
.66 
.66 
.66 
.66 
.60 
.66 
.65 
.66 
.66 
.65 
.66 
.66 
.66 
.65 
.65 
.65 
.65 
.70 
.66 
.65 


0.66 
.66 
.65 
.66 
.75 
.70 
.75 
.75 
.75 
.70 
.70 
.70 
.75 
.90 
.85 
.75 


.80 
.75 
.75 
.75 
.76 
.75 
.75 
.75 
.70 
.70 
.70 
.70 
.70 


0.70 
.70 
.75 
.90 

.m 

1.00 
LOO 
.90 
.» 

.00 
.75 
.70 
.70 
.79 
.H) 
.70 


.80  I      .75 


.75 
.70 
.65 
.0 
.& 
.0 
.» 
.70 
.» 
.90 
.SO 
.» 

.78 


lOVKR 
HOYT. 
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ialing  table  for  R^tanoke  Ricer  at  Roanoke,  Ta.,  from  January  I  to  December  .?/,  1904. 


QtLge 
height. 


0.30 
.35 
.40 
.45 
.50 
.55 
.60 
.65 
.70 
.75 
.80 
.85 
.90 


Discharge. 


Second-feet 

43 

47 

52 

58 

65 

73 

82 

92 

103 

115 

127 

140 

153 


Gage 
height. 


F^et. 
0.95 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


Discharge. 


Second-feel. 
167 
181 
212 
247 
286 
330 
380 
430 
490 
550 
620 
690 
770 


Gage 
leight. 


heigl 


2.20 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.20 
3.40 
3.60 
3.80 


I. 


Discharge. 

heS^t. 

Discharge. 

Second-feet. 

/ferf. 

Second-fed. 

850 

4.00 

2,905 

940 

4.20 

3,175 

1,030 

4.40 

3,445 

1,130 

4.60 

3,715 

1,230 

4.80 

3,985 

1,330 

5.00 

4,255 

1,435 

5.20 

4,525 

1,545 

5.40 

4,795 

1,660 

5.60 

5,065 

1,900 

5.80 

5,3:^ 

2,140 

6.00 

5,6a5 

2,390 

7.00 

6,955 

2,645 

8.00 

8,305 

The  above  table  Ls  applicable  only  for  open-channel  conditions.  It  is  baaed  ujiou 
.scharge  measurements  made  during  1896  to  1904.  It  is  well  defined  between  gage 
eights  0.60  feet  and  7  feet.  The  table  has  been  extended  beyond  these  liniite. 
bove  gage  height  4  feet  the  rating  curve  is  a  tangent,  the  difference  being  135  per 
nth. 

Estimated  monthly  discharge  of  Roanoke  River  at  Roanoke j  Va,tfor  1904. 
[Drainage  area,  388  square  miles.] 


Month. 


January . . . 
February . . 

tfarch 

\pril 

May 

June 

July 

Aogtigt 

^ptember. 
I^ctober  ... 
November . 
t^ml)er  . 


The  year 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

355 

43 

150 

0.387 

0.  446 

550 

103 

'229 

.590 

.636 

1,380 

212 

395 

1.02 

1.18 

355 

115 

202 

.521 

.581 

985 

196 

292 

.753 

.868 

1,960 

181 

417 

1.07 

1.19 

1,380 

103 

264 

.680 

.784 

2,390 

140 

453 

1.17 

1.35 

286 

103 

133 

.343 

.  38.*^ 

103 

82 

91 

.235 

.271 

153 

92 

111 

.286 

.319 

181 

92 

118 

.304  I         .350 

2,390 

43 

238 

.613 

8.  358 

. —     t  f»rt 
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STREAM    MEASUREMENTS    IN    1904,   PART    III. 


STAUNTON   RIVER   AT  RANDOLPH,  VA. 


[K0.12S. 


This  station  was  originally  established  August  27,  1900,  by  E.  W. 
Myers,  and  is  located  on  the  milroad  bridge  about  five-eighths  of  a 
mile  southwest  of  the  Southern  Railway  station  at  Randolph,  Ya. 
The  present  gage  was  installed  by  B.  S.  Drane,  May  20,  1903.  It  is  a 
standard  chain  gage,  and  occupies  practically  the  same  position  as  the 
wire  gage  which  it  replaced.  It  is  attached  to  the  upstream  guard  rail 
in  the  middle  of  the. second  span  from  the  left  bank.  The  datum  is 
the  same  as  that  of  the  original  gage.  The*  length  of  the  chain  from 
the  end  of  the  weight  to  the  marker  is  43.13  feet.  Bench  mark  No.  1 
is  the  top  of  the  floor  beam  nearest  the  zero  of  the  gage  scale,  at  a 
point  0.2  foot  downstream  from  the  adjacent  tie.  Its  elevation  is  42.01 
feet  above  the  gage  datum.  Bench  mark  No.  2  is  a  copper  bolt  set  in 
the  capstone  on  the  downstream  side  of  the  left  abutment,  alK)ut  3  feet 
from  the  end  of  the  ties.  Its  elevation  is  37.01  feet  above  gage  datum. 
Discharge  measurements  are  made  from  the  bridge  to  which  the  gage 
is  attached.  The  current  is  moderately  rapid  and  has  a  well-distributed 
velocity.  The  channel  is  straight  for  a  considerable  distance  above 
and  below  the  station,  and  has  a  width  at  ordinary  stages  of  above  -RK) 
feet,  broken  b}-  one  bridge  pier.  The  bed  is  composed  mainly  of  firm 
material,  and  is  permanent.  The  bridge  makes  a  small  angle  with  the 
normal  to  the  direction  of  the  current.  The  gage  is  read  once  daily 
by  J.  K.  Figg,  the  station  agent. 

Tlic  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  h3'drographer. 

DMumjt'  meanuremetiti*  of  SUmiiUm  River  at  Randolph^  Ta.,  in  1904. 


Dftto. 


HyrtroKraphcr. 


Width. 


Area  of 
section. 


Feel.     I   Sti.ftri. 


June  22 

ScpUMiihcr  27  ..    K.  II.  BoLsUt 
()(to})t»r  22 do 


K.  H.J^rundajrt' 283 


220 
224 


S65 
468 
517 


Mean 
velocity. 

Ft.  ]ter  tec. 

Gaffe 
height. 

Frrt. 

2.37 

4.47 

1.68 

2.70 

1.59 

2.92 

DiM^harpe. 

2.019 

787 
822 


}fnm  daihj  (jftf/c  height,  in  fat ,  <tf  Stuunton  Jiinr  tit  Randolph ^  Va.jfor  V.t04' 


Day. 


1.. 
2.. 
3.. 
4.. 
5.. 
6.. 


Jan. 

4.5 
4.n 
4.5 
4.4 
4.5 
4.6 
4.4 


Feb.      Mar.  I   Apr.  '  May.  |  ^\n\v.  \  July.     Aug. 


3.9 

4.2 

1.4 

4.H 

5.2 

7.1 

7.4 

"•2  \ 

6.9  , 


5.0 

r... 

5.2  I 
5.0  I 
5.4  i 

5.6! 
5.9  I 


4.5 
4.4 

4  a 

4.4 
4.5 

4.r, 

4.5 
4.4 
4.3 


4.9  I 
5.  1   I 

5.0  I 
5.2  I 
5,.j 

5.1  , 
5.4  1 
5.6' 
5.8' 


12. 2 
S.6  I 
6.9  I 
5.6  I 
5.4 
5.2  I 

5.1! 

4.9  , 


6.2 

.5.8 

5.(i 

5.4 

4.2 

4.3 

3.9 

3.6  \ 

3.5! 


5.9  I 
6.0  I 
6.2  i 

6.4  I 
7.9  i 
8.2 
6.8 

5.5  I 

6.6  1 


Sept. 

Oct. 

N(»v. 

4.6  1 

2.7 

2.9 

4.8  1 

2.8 

2.8 

4.9 

2.9 

2.7 

4.7 

3.0 

2.8 

4.5  1 

2.9 

2.9 

4.6  1 

3.1 

8.0 

4.4  1 

2.9 

8.1 

4.2  1 

2.8 

8.0 

3.9  1 

2.7 

3.2 

u 

s." 

3.9 
S.« 
3.7 
3.S 
3.9 
3.9 
4.2 


ROVER  AND 
HOVT. 
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Iain  daily  gage  height,  infeei,  of  SUturUon  River  at' Randolph,  Fa.,  for  1904 — CJontinne<l. 


iMy. 


Jan. 


3. 

4.1 

1 

4.8 

2 

i 

4.6 
4.4 

4                   

4.7 

5     

4.8 

6 

4.9 

7 

4.6 

1^ 

4.4 

9 

0 

4.2 
3.8 

1 

4.2 

2 

3 

4.8 
5.3 

i 

5.4 

ft      

5.2 

6 

4.9 

4.6 

R 

4.3 

9     

4.0 

0 

3.9 

1 

3.8 

Feb. 

M„. 

Apr. 

May. 

June. 
5.0 

JiUy. 

AUR. 

9.4 

Sept. 

Oct. 

Nov. 

De<^. 

6.6 

6.1 

4.4 

6.0 

3.6 

4.0 

2.9 

3.6 

4.1 

6.2 

6.2 

4.4 

6.2 

4.8 

8.4 

9.2 

4.1 

2.8 

3.9 

4.2 

5.6 

6.4 

4.5 

5.8 

4.9 

3.5 

6.6 

4.6 

2.7 

4.3 

4.4 

5.1 

6.2 

4.4 

5.4 

5.2 

3.6 

4.6 

6.8 

2.6 

4.9 

4.8 

4.6 

5.9 

4.5 

4.9 

4.7 

3.7 

4.2 

6.4 

2.7 

4.7 

4.6 

4.8 

6.7 

4.7 

4.3 

4.9 

.3.8 

3.9 

6.1 

2.6 

4.6 

4.6 

5.1 

6.6 

4.8 

5.7 

6.1 

8.6 

3.6 

5.4 

2.7 

4.3 

4.4 

5.3 

6.5 

4.6 

6.9 

5.3 

3.5 

8.6 

4.2 

2.6 

3.7 

4.2 

6.1 

5.2 

4.4 

8.4 

5.0 

8.3 

3.7 

4.1 

2.5 

3.3 

4.1 

6.8 

5.0 

4.3 

7.2 

5.1 

3.1 

3.9 

8.8 

2.6 

3.1 

3.8 

7.4 

4.8 

4.1 

6.5 

6.3 

3.2 

4.1 

8.6 

2.7 

3.2 

3.7 

8.2 

5.0 

4.0 

5.6 

6.6 

3.0 

4.2 

3.7 

8.4 

3.8 

8.9 

10.4 

5.3 

3.9 

5.4 

5.2 

2.8 

4.4 

3.4 

2.9 

3.2 

4.3 

9.6 

6.6 

3.8 

5.5 

5.2 

2.7 

4.3 

8.1 

2.8 

8.1 

4.8 

8.2 

5.4 

8.9 

5.3 

5.4 

3.3 

4.5 

8.0 

2.7 

2.9 

6.2 

6.8 

5.1 

3.8 

4.9 

5.3 

3.9 

4.6 

2.8 

2.7 

3.0 

5.1 

6.2 

4.9 

5.9 

4.6 

5.5 

6.8 

4.8 

2.9 

2.8 

3.1 

4.9 

5.8 

4.7 

7.1 

4.4 

5.7 

7.6 

4.5 

2.7 

2.9 

3.0 

4.7 

5.4 

4.5 

6.9 

4.2 

5.8 

8.1 

4.7 

2.9 

2.8 

3.2 

4.5 

5.8 

4.6 

5.7 

4.0 

6.7 

7.2 

4.9 

2,8 

2.7 

3.1 

4.2 

4.5 

■     4.8 

3.8 

6.4 

6.7 

6.2 

2.8 

2.8 

3.3 

4.3 

4.4 

6.9 

5.8 

5.1 

2.7 
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Haiitig  table  for  Staunton  River  at  Randolph,  Va,,  from  January  1  to  December  SI,  1904. 


Gage 
height. 


Feet. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.10 
3.20 

3.:iO 

3.40 
3.50 

i  3.60 
3.70 

,    3.80 


DiiK^hargc. 

Sectnut-feet. 

590 

655 

725 

795 

865 

935 

1,005 

1,080 

1,155 

1,2:» 

i,:m5 

1,380 
1,460 
1,540 


Gage 
lelgnt. 


helgl 


Feet. 
3.90 
4.00 
4.10 
4.20 
4.30 
4.40 
4.50 
4.(iO 
4.70 
4.80 
4.90 
5.00 
5.10 
5.  20 


Discliarge. 

Sccvnd/cet. 
1,620 
1,700 
1,780 
1,860 
1,940 
2, 020 
2, 100 
2,180 
2,265 
2,  :i50 
2,  435 
2,  520 

2,  vm 
2,  mo 


Gage 
height. 

Discharge. 

• 

Ga^c 
height 

Diwiiargc. 

Feet. 

Second-feet. 

Feel. 

Second-feet. 

5.30 

2,775 

7.40 

4,720 

5.40 

2,860 

7.60 

4,920 

5.50 

2,950 

7.80 

5,120 

5.60 

3,040 

8.00 

5,320 

5.70 

3,130 

8.50 

5,820 

5.80 

3,220 

9.00 

6,340 

5.90 

3,310 

9.50 

6,865 

6.00 

3,400 

10.00 

7,390 

6.20 

3,  580 

10.50 

7,915 

6.40' 

3,  770 

11.00 

8,440 

6.60 

3, 960 

11.50 

8,980 

6.80 

4,150 

,  12.00 

9,  530 

7.(K) 

4,340 

7.  20 

4,  530 

The  al)ove  table  is  api)lical)l('  only  for  open-channel  coiKlitions.  It  is  based  upon 
14  discharge  measurements  nia<le  during  UK)2  to  nM)4,  inclusive.  It  is  well  (lefine<l 
^)etween  gage  heights  2.70  feet  and  4.^>()  feet.  The  table  has  i>een  extended  beyond 
thegie  limits.  Above  gage  height  4.60  feet  the  rating  curve  is  probably  accurate  to 
within  10  per  cent 
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Estimated  monthly  tlutcharge  of  Staunton  /Jiner  at  Randolph^  Va,,foT  1904, 
[Drainage  area,  8,076  sqaare  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Diiichaige  in  second- feet. 


Maximum. 


2,860 
7,810 
3,770 
4,435 
5,720 
9,750 
5,420 
6,760 
3,770 
1,230 
2,435 
2,690 

9,750 


Minimum. 


1,540 

1,620 

2,020 

1,540 

1,540 

2,265 

725 

1,305 

725 

590 

725 

1,230 


590 


Mean. 


2,087 
3,667 
2,787 
2,224 
2,939 
3,397 
2,117 
2,899 
1,801 
787 
889 
1,881 


2,290 


Rnn-ofl. 


Second-feet 


Depth  in 


0.678 

1.19 
.906 
.723 
.955 

1.10 
.688 
.»12 
.586 
.256 
.289  j 
.612 


0.782 

1.28 

1.04 
.807 

1.10 

1.23 
.793 

1.09 
.654 
.295 
.322 
.706 


.744  I    10.10 


DAN    RIVER   AT  MADISON,  N.  C. 

This  station  was  established  May  14,  1908,  by  E.  W.  Myers.  It  is 
located  at  the  Southern  Railway  bridge  about  one-fourth  mile  from 
Madison  and  one-half  mile  above  the  mouth  of  Maj'o  River.  The 
standard  chain  gage  is  located  on  the  upstream  side  of  the  bridge  in 
the  sixth  panel  of  the  first  span  from  the  left  end.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  35.24  feet.  Bench 
mark  No.  1  is  the  edge  of  the  top  of  a  large  wire  nail  driven  flush 
into  the  top  corner  of  the  wooden  floor  beam  beneath  the  gage  box 
on  the  upstream  side  of  the  bridge.  The  point  is  indicated  by  the 
letters  '*  B.  M."  in  white  paint.  When  the  gage  reads  zero,  the  water 
surface  is  34. 10  feet  below  this  bench  mark.  Bench  mark  No.  2  is  a 
standard  iron  bench-mark  post  set  in  cleared  level  ground  on  the  let 
or  south  side  of  the  railway  track.  It  is  77  feet  west  of  the  initiJJ 
point  for  soundings,  and  9  feet  south  of  the  south  rail  of  the  track 
Its  elevation  above  the  water  surface  when  the  gage  reads  zero  ' 
36.21  feet.  Discharge  measurements  are  made  from  the  upstream  sid 
of  the  covered  wooden  two-span  mi  I  way  bridge  and  its  wooden  a] 
proaches.  The  initial  point  for  soundings  is  the  end  of  the  guard  r» 
of  the  trestle  over  the  left  bank.  Distances  are  measured  along  tl 
upstream  guard  rail  and  are  marked  with  white  paint.  Above  th 
station  the  channel  is  straight  for  about  t)(X)  feet  and  the  velocity  c 
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he  current  is  good.  About  300  feet  below  the  station  the  channel 
nakes  an  abrupt  turn.  The  right  bank  is  low  and  overflows.  There 
is  a  long  trestle  approach  to  the  bridge  on  this  side,  and  all  water 
passes  beneath  the  bridge  and  approaches.  The  left  bank  is  low  and 
overflows. 

There  is  a  small  stream  entering  from  this  side.     The  bed  of  the 
stream  is  sandy  and  probably  permanent.     There  is  but  one  channel 

at  all  stages.     The  gage  is  read  once  each  day  by  B.  F.  Reynolds. 
The  observations  at  this  station  during  1904  have  been  made  under 

the  direction  of  M.  R.  Hall,  district  hydrograper. 

Ducharge  ineamiremerUs  of  Dan  River  at  Madison,  N,  C,  in  1904. 


I)at«. 

Hydrogrrapher. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Qage 
height. 

Discharge. 

January  23 

March  10 

B.  S.  Drane 

151 
151 
151 
149 
149 
150 
150 
152 
148 
148 
148 
148 

Sq./ed. 
405 
321 
318 
224 
224 
196 
198 
344 
159 
159 
150 
159 

Fl.peraec. 

i.eo 

1.97 
1.96 
1.83 
1.84 
1.81 
1.82 
1.98 
1.59 
1.59 
1.85 
1.98 

Feet. 

2.18 

1.80 

1.79 

1.06 

1.09 

.90 

.90 

1.90 

.50 

.52 

.58 

.65 

Secmd-feet. 
772 

do 

631 

Do 

do 

623 

April  15 

do 

411 

April  16 

do 

412 

June  6 

do 

356 

Do 

do 

361 

June? 

do 

682 

September  2i\  . . 

do 

254 

September  27  . . 
Deceml)er20... 

do 

do 

do 

254 

278 
314 

Mean  daily  gage  JieigJUj  infect,  of  Dan  River  at  Madison,  N,  C.,foT  1904- 


Day. 


I... 
2... 
3... 
4.. 
5... 
6.. 
7.. 
«.. 
9.. 
10.. 
U.. 
12.. 
13.. 
14.. 
15.. 
16.. 
1".. 
18  . 


Jan. 

Feb. 

0.90 

1.00 

.95 

.55 

1.00 

.95 

.60 

.80 

.56 

.80 

.65 

1.35 

1.00 

1.60 

1.00 

4.05 

.85 

2.  .35 

.90 

1.60 

1.10 

1.20 

1.00 

1.20 

1.10 

1.10 

1.00 

1.2i3 

.75 

1.30 

.70 

1.20 

.90 

.«) 

.76 

.90 

Mar. 

1.50 
1.50 
1.45 
1.40 
1.35 
1.20 
1.40 
4.80 
2. 45 
1.90 
1.70 
1.55 
1.40 
1.45 
1.00 

i.:r. 

1.10 

l.'i.-. 


Apr.      May. 

l.iVi 

1.55  I 

1.40  I 

1.30 

1.25 

1.20 

1.40 

1.60 

1.50 

1.60 

1.30 

1.25 

1. 10 

1.15 

1.10 

1.15 

1.10 

i.m) 


June.     July.  !  Aug. 


1.00 
1.00 
1.00 
1.00 

.90 
•  .90 

.90 
2.00 
1.55 
1.80 
1.35 
1.10 
1.00 

.UO 
l.CH) 
1.10 

.90 
7.30 


2.40 
2.70 
1.90 
1.45 
1.10 

.90 
2.30 
1.20 
1.10  I 

.80; 
4.00 
3.10 
2.00 
1.30 
1.10 

.90  ■■ 
2. '20  I 
1.80  , 


1.80 

1.20 

.85 

.75 

.70 

.90 

1.00 

.80 

.70 

.75 

1.00 

1.10 

1.35 

.90 

.50 

.10 


Sept. 


1.20 

3.80 

3.25 

1.85 

1.00 

2.20 

5.40 

3.60 

2.20 

5.20  I 

2.  HO  I 

2.20  , 

l.(i0  I 

1.20 

I.IO 

3.70  j 

1.85  I 

l.'JO 


Oct. 


85 

20 
40 
10 
80 
80 
80 
70 
00 
80 
CO 
00 
00 
20 
10 
A0\ 


9.35 
.80 
.30 
.30 
.30 
.30 
.30 
.25 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.20 
.•20 


Nov.     Dec. 


0.30 
.30 
.30 


0.50 

.45 

1.45 

1.10 

.75 

2.50 

1.50 

1.20 

.80 

.75 

.65 

.IVO 

.55 

.50 

.fH) 

.50 

.70 
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Mean  dtiUy  gage  height,  in  feet,  of  Ikm  Rivfr  at  Madimn,  N.  Cjfor  /«?-#— Oontiniwd. 


Day. 

Jan. 

19 

.65 

20 

,70 

21         

1.15 

22 

1.05 

23 

24     

2.05 
1.50 

25 

1.26 
1.10 
1.00 
.76 
.36 
1.15 
1.06 

26 

27 

28 

29 

30           

31 

I 


Feb. 

Mar. 

Apr. 

May. 

1.20 

1.40 

1.00 

8.10 

2.65 

1.20 

1.00 

1.80 

1.75 

1.20 

.90 

1.40 

5.50 

1.80 

.90 

1.25 

4.06 

1.25 

.85 

1,10 

2.80 

10.30 

.80 

1.00 

2.05 

3.90 

.90 

1.05 

1.65 

2.50 

1.00 

1.00 

1.60 

2.50 

2.00 

.90 

1.50 

2.70 

1.90 

.90 

1.50 

2.10 

1.35 

.80 

1.80 

1.20 

.80 

1.60 

.80 

June.  I  July 

-  1 
8.70 
1.50 
1.80 
2.20 
1.25 

.90 

.80 

.70 

.60 

.90 
3.90 
2.40 


1 


.40 
.45 
.50 
2.70 
1.90 
2.70 
1.50 
1.00 
1.20 
1.40 
3.00 
2.30 
8.60 


Aug.     Sept.      Oct. 


1.00 

4.00 

5.90 

2.45 

1.65 

1.50 

1.35 

1.20 

1.10 

1.00 

.90 

.90 

.80 


1.00  I 
.60 
.50  , 
.50  i 

.50  I 
.50 
.40  I 
.40  ' 
.40  I 
.40  I 
.40  i 
.40  I 


.20 
.25 
.SO 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 
.30 


.50 

.50 

.50 

.45  1 

..10  I 

.45 

.tt 

.40 

.40 

.40 

.45 

.50 


M 
M 
.60 
.Hi 
.85 
.!6 
1.00 
1.90 
2.65 
l.« 
1.10 
1.10 


Rating  table  for  Dan  River  at  Madison^  N.  C.^from  May  7,  1903,  to  Decemlter  Sly  1901 


DlKTharge. 


(iage 
heiglit. 

Discharge. 

Gage 
height 

Feet. 

fkamd-fed. 

Feet. 

0.20 

180 

0.60 

.25 

192 

.(>5 

.m 

204 

.70 

.35 

21(5 

.75 

.40 

228 

.80 

.45 

240 

.85 

.50 

252 

.iK) 

.55 

2(>5 

.  95 

Stcimd-feet. 
278 
291 
304 
317 

:«o 

344 
358 
372 


The  above  ta))lo  ia  applicable  only  for  o|)en-channel  conditions.  It  Ih  based  upon 
10  (Hschiirjje  ineasiireinent.*^  made  (hiring  1904  and  4  measurements  made  during  1903. 
It  is  well  defincMl  }>etween  gage  heights  0.50  foot  and  2.50  feet. 

DiHcharge  t^stiinattMl  above  2.50  gage  height. 

Kstimatnl  monthly  diarhaiyt;  of  Ihtn  River  at  Madimmj  N.  C\,for  1903-4- 


Gage 
height. 

Discharge. 

Gage 
height. 

Dtscharge. 

Feet. 

Second-feet. 

Feet. 

Sccond/fel. 

1.00 

386 

1.80 

642 

1.10 

416 

1.90 

676 

1.20 

446 

2.00 

710 

1.30 

476 

2.10 

744 

1.40 

508 

2.20 

778 

1.50 

540 

2.30 

813 

1.60 

574 

2.40 

849 

1.70 

608 

2.50 

885 

Month 


1903. 
May  H-31 _ 

June 

July 

August 

Septemljer 

Oetober 

November 

Deaemher 


DiKoharge  in  second-feet. 

aximum.  1  Minimum. 

Mean. 

2,465 

574 

992 

3,  mi 

710 

1,199 

2,  7:i5 

416 

742 

4,  250  I            401 

910 

2, 495              358 

Ml 

813 

330 

m 

1,020 

317 

418 

T95 

265 

388 
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Uimated  vionthly  dUcharge  of  Don  Hirer  at  Madiwn^  N.  C.^for  190S-4 — Continue*!. 


Month. 


1904. 
luary 

bruary  

irch 

)ril 

ay 

ine 

'ly 

UgUPt  

jptember 

ctober * 

oveinber 

eceniber 

The  vear 


DitieharKe  in  8«.>cond-feet. 

Maximum. 

Minimum. 

Mean. 

727 

2,375 

5,255 

710 

3,455 

1,575 

1,335 

2,615 

659 

216 

330 

953 

216 
265 
416 
330 
330 
278 
228 
:^30 
228 
180 
204 
240 

376 

659 

808 

4<):) 

550 

653 

480 

865 

349 

195 

242 

:{86 

5,255 

180 

502 

DAN    RIVER   AT  SOUTH   BOSTON,  VA. 

This  station,  which  was  established  on  August  27,  1900,  by  E.  W. 
lyers,  is  in  the  town  of  South  Boston,  Va.,  on  the  railroad  Inndge  of 
le  Norfolk  and  Western  Railroad  which  crosses  the  river  at  that 
lace.  On  May  18,  1903,  B.  S.  Drane  replaced  the  wire  gage  with  a 
Andard  chain  gage.  The  datum  was  not  changed.  The  gage  is 
>cated  on  the  downstream  guard  rail  near  the  center  of  the  first  span 
•om  the  left  bank.  The  length  of  the  chain  from  the  end  of  the 
eight  to  the  marker  is  35.02  feet.  Bench  mark  No.  1  is  the  shai'p 
mer  corner  toward  the  left  bank  of  the  plate  attached  to  the  inner 
irface  of  the  struts  at  the  center  of  tlie  left  span  and  to  the  bearing 
f  the  wooden  floor  beam  and  tie.  The  elevation  of  the  top  of  the 
late  is  32.86  feet  alx)ve  gage  datum.  Bench  mark  No.  2  is  the  top 
U  standard  copper  bolt  set  in  tlie  capstone  of  the  abutment  of  the 
iaduct  by  means  of  which  the  Southern  Railwa}'  crosses  the  highway 
•short  distance  upstrean^  f rom  the  Norfolk  and  Western  and  Southern 
Ail  way  crossing.     Its  elevation  is  30.  (Jo  feet  almve  gage  datum. 

DisR'harge  measurements  are  made  from  the  l)ridge  to  which  the 
ago  i.s  attached.  The  initial  point  for  soundings  is  the  left  end  of 
^e  downstream  guard  rail.  This  is  a  very  good  station  for  the  gaging 
^all  except  the  very  highest  stages  of  flow.  At  extreme  heights  tin* 
Ivor  spreads  out  over  a  flood  plain  of  considerable  width.  The  trestle 
^nnecting  the  bridge  with  the  emi)aiikment  on  the  south  side  of  the 
iver  is  on  a  curve  of  rather  hiirh  decrree.     Tin*  IkhI  of  the  stvevuvv  v^v^^ 
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coarse  sand  and  prolmbly  shifts  only  slightly.     The  gage  is  read  tw 
daily  by  J.  Mercer  East. 

The  observations  at  this  station  during  1904  have  been  mfuie  unc 
tlie  direction  of  N.  C  Grover,  district  hydrographer. 

Discharge  measurements  of  Dan  River  at  SoiUh  Boston,  Vb.,  in  1904, 


DAte. 


Hydrographer. 


Width. 


June  21 j  F.  H.  Brundage I  253 

September  15..  I  R.  H.  Bolster 295 

Septeml)er2K do I  243 

October  20 


J.C.Hoyt I      238 


Area  of  |     Mean 
section.  I  velocity. 


Sq./eet.    Ft.  per  tee. 
1,542  I       1.57 
3, 820  !      2. 85 
1,152         1.20 

1,015  i        .89 

I 


Gafe 
leight. 


heiKl 


IDeeL 

2.68 

10.82 

1.22 

.745 


Diwhait; 


Sectmdjt 

10,  J 
1,- 


Mean  daily  gage  height,  in  feet,  of  Dan  River  at  South  Boston,  ITi.,  for  1904- 


Day. 


Jan 


M. 

9. 
10. 
11. 
12. 
13. 
11. 
1.-.. 
H\. 
17. 
IM. 


21)... 
21 . . . 


23. 
24. 


28.. 
29.. 
30.. 
31.. 


1.95 
1.85 
2.10 
1.75 
1.62 
a.  65 
.02 
1.45 
2.07 
1.90 
2.05 
2.17 
2.07 
2.00 
1.82 
1. 55 
1.45 
1.42 
1.55 
1.27 
1.45 
1.70 
2. 85 
3.00 
2.90 
2. 10 
1.95 
1.75 
.82 
.88 
1.08 


Feb. 


16 
80 
06 
90 
10 
26 
20 
10 
06 
80 
95 
70 
05 
90 
15 
30 
55 
60 
05 
20 
00  I 

^! 

a5 1 

55  I 

80  j 
05 

15! 


Mar. 

Apr. 
2.25 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I 

2.40 

2.30 

8.20 

8.10 

4.67 

1  1.^^ 

1.28 

0.35 

2.20 

2.25 

1.80 

4.99 

2.90 

4.60 

2.jr7 

1       .72 

.68       1 

2.15 

2.20 

1.40 

6.45 

2.47 

5.00 

4.75 

.20 

.98 

1 

2.  SO 

2.00 

1.70 

3.66 

1.96 

8.77 

4.02 

.42 

1.02 

2.26 

1.75 

1.45 

2.46 

1.35 

2.00 

2,79 

.47 

1.02 

; 

2.35 

1.66 

1.40 

1.80 

.92 

1.67 

2.10 

.96 

.72 

■ 

3.50 

1.75 

1.90 

2.66 

.87 

1.57 

1.80 

.67 

.42 

\ 

4.66 

1.80 

1.80 

3.16 

1.57 

4.80 

.95 

.87 

.68 

'i 

4.96 

1.70 

1.65 

2.65 

1.06 

7. -26 

1.72 

.16 

1.12 

4.20 

1.90 

1.80 

1.96 

.92 

11.15 

1.32 

.02 

1.18 

1 

3.25 

1.96 

1.80 

1.80 

1.82 

9.70 

1.05 

-.05 

1.20 

1 

2.a5 

1.70 

1.80 

3.65 

1.56 

6.16 

.92 

.62 

1.02 

1 

2.60 

1.60 

1.50 

4.86 

1.60 

3.75 

1.47 

.63 

1.78 

1 

2. 50 

1.40 

1.50 

2.63 

1.42 

2.65 

3.97 

.65 

2.88 

] 

2.45 

1.40 

2.40 

1.73 

1.22 

1.82 

10.75 

.68 

2.38 

1 

2.40 

1.40 

2.40 

1.43 

1.22 

1.62 

9.05 

.28 

1.68 

] 

2.25 

1.46 

3.70 

1.40 

.87 

1.27 

3.27 

.02 

1.58 

1 

2.10 

1.40 

4.0.5 

1.33 

.65 

1.37 

1.82 

.26 

1.48 

1 

2.05 

1.35 

8.00 

1.30 

.92 

1.40 

1.07 

.70 

1.42 

1 

2.10 

1.35 

4.40 

1.23 

.67 

1.62 

1.87 

.62 

.88 

] 

1.80 

1.30 

2.70 

2.50 

.68 

1.37 

1.87 

.62 

.48 

] 

1.65 

1.30 

2.25 

2. 0:5 

.    .77 

3.77 

1.37 

1.42 

.58       ] 

2.10 

1.30 

1.70 

1.78 

2.15 

3.37 

1.37 

.68 

1.62'    1 

5. 45 

l.:iO 

1.60 

1.48 

4.67. 

2.27 

1.87 

.88 

1.62 

1 

9.70 

i.:iO 

1.5.5] 

1.28 

6.30 

1.50 

1.12 

.85 

1.60 

] 

5.30 

1.35 

1.50  1 

1.02 

2.50 

1.37 

1.18 

1.18 

1.40 

1 

4.a5 

1.60 

1.35  , 

.a^ 

2.  a5 

1.27 

1.32 

1.06 

.82:    2 

3.80 

2.35 

i.:w 

1.32 

2.10 

1.06 

1.82 

.85 

.88 

a 

3.56 

3.25 

1.16 

1.95 

2.97 

.72 

1.28 

.68 

1.18 

1 

2.80 

2.80 

1.10 

2.77 

4.17 

.85 

1.22 

.46 

1.42 

1 

2. 45 

1.00 



4.52 

1.07 

1 

1 

.28 

1 
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ting  table  for  Dan  River  cU  South  BotUm,  Va,,  from  January  1  to  December  SI,  1904. 
heght.   I  Discharge. 


FteL 

0.00 

.10 

.20 

.30 

.40  I 

.50  ! 

.60 

.70 

.80 

.90 

1.00 

1.10 

1.20 

1.30 

1.40 

1.50 

1.60 


Second-feel, 

400 

451 

510 

574 

642 

713 

786 

861 

937 

1,014 

1,091 

1,168 

1,245 

1,323 

1,401 

1,479 

1,557  j 


Gage 
height. 

Discharge. 

Gage 
height. 

Feet. 

Discharge. 

Gage 
height. 

Dischaige. 
Seamd-feet. 

PeeL 

Seeond-feel. 

Sccond'Jeet. 

Fset. 

1.70 

1,635 

3.40 

2,989 

6.20 

5,453 

1.80 

1,713 

3.50 

3,070 

6.40 

5,644 

1.90 

1,791 

3.60 

3, 152 

6.60 

5,838 

2.00 

1,870 

3.70 

3,234 

6.80 

6,034 

2.10 

1,949 

3:80 

3,317 

7.00 

6,234 

2.20 

2,028 

3.90 

3,400 

7.20 

6,434 

2.30 

2,107 

4.00 

3,484 

7.40 

6,638 

2.40 

2,186 

4.20 

3,653 

7.60 

6,845 

2.50 

2,265 

4.40 

3,824 

7.80 

7,055 

2.60 

2,345 

4.60 

3,997 

8.00 

7,275 

2.70 

2,425 

4.80 

4,172 

8.50 

7,830 

2.80 

2,505 

5.00 

4,349 

9.00 

8,415 

2.90 

2,585 

5.20 

4,528 

9.50 

9,030 

3.00 

2,665 

5.40 

4,709 

10.00 

9,700 

3.10 

2,746 

5.60 

4,892 

10.50 

10,420 

3.20 

2,827 

5.80 

5,077 

11.00 

11,190 

3.30 

2,908 

6.00 

5,264 

11.50 

11,990 

The  alwve  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  made  during  1903  and  1904.  It  is  fairly  well  defined.  The 
able  has  been  ext^ndetl  below  gage  height  0.75  foot. 

Egtimated  monthly  discharge  of  Dan  River  at  South  Boston^  T  a.,  for  1904» 
[Drainage  area,  2.750  square  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum. 


January I  2, 665 

Pebruan- |  1 1 ,  270 

^ch 9, 290 

Vpril 2,868 

% 7,275 

fune '  4,755 

foly 5,548 

August 11,430 

^ptember 10,  795 

^tober 1,417 

Wmber 2, 569 

^mber 4,  510 


Minimum.        Mean. 


The  year 


ii,4:i0 


750 

1,518 

1,596 

1,323 

1,091 

976 

824 

876 

1,029 

375 

608 

1,245 

:i75 


1,663 
3,  239 
2,847 
1,66:^ 
1,999 
2,147 
1,877 
2,901 
2,  250 
772 
1,233 
1,953 

2,  045 


^2?u^^   I>«P^h  in 


0.605 
1.18 
1.04 
.605 
.727 
.781 
.683 
l'.a5 
.818 
.281 
.448 
.710 


0.697 
1.27 
1.20 
.675 

.8:58 
.871 
.788 
1.21 
.913 
.  324 
.500 
.819 


744        10.11 
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MAYO   RIVER  AT   MADISON,  X.  C. 

This  station  was  established  as  a  bench-niark  station  April  16,  1904, 
by  H.  S.   Drane.     It  i«  located  about  one-half  mile  from  Madison, 
N.  C,  at  the  highway  bridge  on  the  road  to  Mayodan,  N.  C,  and 
about  1,0(M)  feet  above  the  junction  of  Mayo  and  Dan  rivers.     Dis- 
charge measurements  are  made  from  the  downsti-eam  side  of  the  two- 
span    bridge   resting  on   three   stone    piers.     The   initial   point  for 
soundings  is  over  the  left  end  of  the  bridge,  downstream  side.    The 
channel  is  straight  for  al)out  600  feet  above  and  1,000  feet  below  the 
station.     The  current  is  swift.     Both  banks  are  high,  wooded,  and  not 
liable  to  overflow.     The  bed  of  the  stream  is  composed  of  sand,  with 
some  ro(;k  along  the  left  bank.     There  is  but  one  channel.     At  low 
stages  all  water  passes  under  the  left  span;  at  higher  stages,  under 
both  spans.     Two  cotton  mills  about  3  miles  upstream  will  control 
the  flow  at  all  times,  and  freshets  in  Dan  River  will  also  cause  liack 
water  at  the  station.     The  hem*h  mark  is  the  upper  edge  of  a  small 
tie  plate  on  the  upstream  side  of  the  bottom  of  the  third  strut  from 
the  left  l)ank  on  the  upstream  side  of  the  bridge.     Its  elevation  is  2S 
feet  alK)ve  datum. 

DiHrhanje  meamircments  of  Maijo  Hirer  at  MatUfton^  N.  C,  i«  1904- 


Dato. 


April  U>  .. 
June  7  ... 

ScptcllllK'I 


I 


HydronfmphtT. 

B.  S.  Drano 

....do 

do 


Width 


Ftrt. 


DiM'bann-. 


lUMSTKK    mVKK   AT    HOUSTON,  VA. 

This  rivor.  whicli  drains  a  total  area  of  520  square  miles,  has  it*^ 
headwaters  in  Pittsylvania  County,  Va.,  flows  southwesterly  through 
this  and  Halifax  counties,  and  is  tributary  to  Dan  River  at  a  point 
about  r>  miles  below  South  Boston.     The  basin  is  hilly  and  generally 
in   farming  lands,  with  small   forest  areas.     This  station  was  e^stab- 
lished  September  'is,  1!)04,  by  K.  H.  Holster,  and  is  located  at  a  cov- 
ered highway  bridge  one  and  a  fourth  niiU^s  below  the  railway  statio*"^ 
at  Houston,  Va.,  and  ai)out  oin^-fourth  of  a  mile  below  the  mouth  O^ 
Terrible  Creek.     A  standard  chain  gage  is  attached  to  the  upstreafi^^ 
side  of  the  })ridg(»  near  tlu^  left  pier;  the  length  of  chain  is  33.50  feet' 
A  ])oard  gage  at  thc^  mouth  of  T(M*rible  Cre(»k  has  been  set  to  rea^ 
the  same  as  the  chain  gage  at  2.3  feet  ai)ove  gage  datiun  and  has  bee^^ 
used  since  Novem})er  27.     A   high-water  gag(»  fnmi  19  to  30  feet  i^ 
painted  on  the  northeast  corner  of  Mr.  Yates's  mill. 
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The  datum  of  the  chain  gage  is  referred  to  l)ench  marks  as  follows: 
^o.  1,  chiseled  cross  at  the  top  of  the  left  abutment,  upstream  side  of 
bridge;  elevation,  25.27  feet.  No.  2,  top  of  foundation  at  northeast 
orner  of  Mr.  Yates's  mill,  directly  under  the  high-water  gage;  eleva- 
ion,  19.12  feet.  No.  8,  nail  in  lO-inch  tree  50  feet  northeast  of  bridge 
►ver  Terrible  Creek;  elevation,  16.48  feet. 

The  channel  is  straight  for  about  1,000  feet  above  and  below  the 
itation.  Both  Imnks  are  low  and  liable  to  overflow.  The  bed  of  the 
itream  is  of  gravel  and  sand,  and  probably  changes  somewhat.  There 
is  one  channel,  broken  by  one  pier  at  low  water  and  by  two  piers  at 
medium  stages.     The  gage  is  read  twice  daily  by  J.  A.  Yates. 

The  observations  at  this  station  during  1904  have  l)een  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

DUrhnrge  mecuuremenU  of  Banister  Rirer  at  Ihrngton^  Ta.,  in  1904. 


Date. 


September  28  . . 
(Hober22 


Hydrographer. 


R.  H.  BolPter. 
do 


Width. 


Area  of        Mean 

se<:tlon.   I  vel()city.      height. 


Gnure 


Fcit. 
73 
72 


St/./f'€t. 

126 

131 


Ft.  per  8CC. 
1.44 
1.24 


2.31 
2.30 


Discharge. 

S^cmid-feti. 
181 
162 


I 


Mean  daily  gagt  height  ^  in  fed  ^  of  Ikinixter  Rirer  at  Houston^  Va,,for  1904.^ 


Day. 


3.. 
4. 

5. 

6.. 

7.. 

K. 

9.. 
10.. 
11.. 


Oct. 

Nov. 

I)*»c. 

1    „.,•. 

'  Oct. 

Nov. 

Dw. 

2.or> 

2. 12 

2.32 

12 

2.00 

2.25 

2.e5 

2.00 

2. 22 

2.  :i2 

13 

1.95 

2.92 

2.08 

2.00 

2.20 

3.08 

14 

1.95 

4.05 

2.40 

2.00 

2. '25 

3.15. 

1^ 

1.95 

3.10 

2.:i8 

2.05 

2. 52 

3.80 

1« 

1.90 

2.65 

2.48 

2.00 

2.48 

r,.08 

17 

2.00 

2.48 

2.r>8 

2.00 

2..^ 

A.m 

18 

1.90 

2.35 

2.85 

2.00 

2.28 

3.40 

19 

2.05 

•2.  a-* 

2.72 

1.90 

2.28 

3.05 

> 

2.00 

2.30 

2.85 

2.00 

2.20 

2.90 

2. :« 

2.30 

2.80 

1.95 

2.25 

2.75 

22 

2.  :io 

2.35 

2.  (V2 

Day. 


23. 
24. 


Sept.    Oct. 


I 


1  '*" 

!  -js 

2. 16 
2.70 
2. '28 


29 

30 

31 

2.15 
2.10 
2.00 
2. '20 
2.20 
2.12 
2. 15 
2.10 
2.10 


Nov.    Dec. 


2.38 
2.38 
2. 32 
2.32 
2.30 
2.30 
2.30 
2.32 


I 


2.78 
2.98 
3.65 
3.35 
3.50 
3.88 
3.55 
2.96 
2.98 


"<»iige  heights  from  8epleinber28  to  NoviinlMT  20  refer  to  \\\v  liridge  ga^e. 
"•^  year  they  refer  to  the  gage  iit  the  mouth  of  TerriMo  CnM-k. 


For  the  remainder  nf 


PKDKE,  OR  YADKIN,  RIVKR    1>RAITSACJK   HASIN. 

The  Yadkin  River,  or  tho  Podco,  as  it  is  called  bolow  the  junction 
^ith  the  Uharie,  rises  on  the  oustcrn  slope  of  the  Blue  liidj^e,  in 
^Idwell  and  Watauga  counties,  N.  C,  and  flows  at  lirst  southeast, 
^ben  turns  a})ruptly  northeast  and  Hows  in  this  (Hrection  for  about 
^^0  miles,  then  bends  again  al)ru|)tly  and  Hows  south  and  southeast 
Across  North  Carolina  and  South  Carolina,  emptying  into  Winyah  Bay 
^t  Cieorgetown,  S.  C.     The  total  length  of  the  streauu  from  sovux'e  Un 
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mouth,  following  its  general  direction,  is  from  276  to  300  miles,  while 
it  is  probably  400  miles  or  more  if  all  the  windings  be  followed. 

The  Pedee  drains  a  total  area  of  about  17,000  square  miles,  of  which 
about  9,700  square  miles  are  in  North  Carolina  and  7,300  in  South 
Carolina.  The  stream  crosses  the  fall  line  near  Cheraw,  S.  C,  in  a 
series  of  rapids  extending  over  a  number  of  mifes,  with  no  very  great 
fall  at  an}^  one  place  or  in  any  short  distance. 

Small  amounts  of  power  may  be  developed  on  some  of  the  tribu- 
taries of  this  stream  in  South  Carolina,  but  the  power  possibilities  of 
the  basin  in  this  State  are  unimportant.  In  North  Carolina  the  stream 
can  be  made  to  furnish  power  in  large  quantities  at  a  number  of  places, 
and  large  amounts  may  lx»  secured  on  many  of  the  tributaries.  This 
stream  and  its  tributaries  are  among  the  most  important  power  streams 
in  the  Southern  States. 

Below  the  great  bend,  where  the  river  turns  to  the  south,  the  valley 
of  the  stream  averages  about  50  miles  in  width.  At  many  points  the 
river  is  bordered  by  wide  expanses  of  bottom  lands,  which  are  at  times 
subject  to  overflow,  and  which  are  fertile  and  very  productive.  At 
other  places  the  river  is  confined  between  bold  and  abrupt  banks,  and 
in  one  case  it  flows  for  several  miles  in  a  very  narrow  channel,  only  60 
feet  wide  in  places,  in  a  deep  ravine  between  the  flanking  hills,  form- 
ing the  noted  "  Narrows.''  A)x)ve  the  great  bend  the  valley  is  only 
from  15  to  20  miles  wide,  and  the  elevations  of  the  divides  which  sepa- 
rate the  basin  of  the  Yadkin  from  those  adjacent  are  much  higher,  so 
that  the  tributary  streams  have  a  large  fall. 

The  upper  part  of  the  drainage  basin  is  rough  and  mountainous  and 
largely  forest  covered,  and  throughout  this  part  of  its  course  the  flow 
of  the  stream  is  more  constant  than  would  be  expected. 

Tlie  average  rainfall  over  the  part  of  the  basin  in  North  Carolina  is 
prof)ably  between  48  and  51  inches,  approximating  the  lower  figure 
over  the  lower  portions,  and  possibl}-  exceeding  51  inches  over  the 
higher  and  more  mountuinous  portions,  the  precipitation  increasing 
as  the  stream  is  ascended.  This  total  amount  is  rather  evenly  distrib- 
uted among  the  se^isons. 

The  highest  flood  ever  known  at  Wilkesboro,  it  is  stated,  occurred 
in  March,  1899,  the  stream  at  this  place  rising  28  feet  above  low  water. 
The  greatest  flood  recorded  at  the  gaging  station  at  Salisbury,  N.  C? 
occurred  in  December,  1901,  the  stream  reaching  an  extreme  height 
on  the  gage  of  19.7  feet  and  having  a  probable  discharge  of  about 
130,000  second-feet,  or  about  88  second-feet  per  square  mile.  The 
flood  of  March,  1899,  produced  a  rise  of  about  1  foot  less  than  this 
flood  of  December.  The  most  destructive  flood  ever  experienced  on 
the  stream  occurred  in  May,  1901,  but  tlie  recorded  gage  height  at  the 
Salisbur}^  station  was  less  for  this  flood  than  for  either  of  the  others* 
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mentioned,  and  the  general  testimony  of  those  living  along  the  banks 
is  to  the  same  effect. 

The  minimum  recorded  flow  at  the  Salisbury  station  occurred  in 
September,  October,  and  November,  1897,  when  the  basin  of  the 
stream  experienced  the  most  severe  drought  in  its  history.  The  flow 
fell  to  900  second-feet  several  times  during  this  period,  or  the  basin 
above  the  station  was  discharging  at  an  avei'age  rate  of  0.26  second- 
foot  per  square  mile.  The  maximum  flow  is  thus  about  144  times  the 
minimum. 

The  United  States  Weather  Bureau  maintains  river  stations  at  this 
basin  as  follows: 

PcHlee  at  Cheraw,  S.  C. 
Pedee  at  Smiths  MillS;  8.  C. 

During  1904  the  United  States  Geological  Survey  has  maintained 
gaging  stations  in  this  drainage  basin  as  follows: 

Yadkin  at  Salisbury,  N.  C. 
Yadkin  at  North  Wilkesboro,  N.  C. 
Reddie  at  North  Wilkesboro,  N.  C. 
Mulberry,  at  North  Wilkesboro,  N.  C. 
Roaring  at  Roaring  River,  N.  C. 
Mitchell  at  Burch,  N.  C. 
Fisher  at  Crotchfield,  N.  C. 
Ararat  at  Siloam,  N.  C. 

YADKIN    RIVER  NEAP   SALISBURY,    N.    C. 

This  station  was  established  by  C.  C.  Babb,  September  24,  1895,  at 
the  Southern  Railway  bridge  about  6  miles  east  of  Salisbury,  N.  C. 
Measurements  were  made  from  the  decked  railroad  bridge,  from  which 
the  original  wire  gage  was  also  suspended.  During  the  year  1899  the 
location  of  the  measuring  station  and  wire  gage  was  changed  to  a  new 
iron  highway  bridge  about  300  yards  above,  the  gage  being  set  to  read 
the  same  as  the  original  one.  Ekrly  in  1903  it  was  decided  that  ':r:^ 
original  location  at  the  railroad  bridge  was  better;  so  the  station  was 
again  changed  to  it,  but  the  gage  was  located  on  the  plank  walk  sup- 
ported by  the  lower  members  of  the  bridge.  The  new  gage  is  a  stand- 
ard  gage,  and  is  fastened  to  lower  member  of  the  bridge  along  the 
^'  plank  walk,  near  the  middle  of  the  first  span  from  right  bank.  The 
length  of  the  gage  chain  from  the  end  of  the  weight  to  the  marker  is 
28.66  feet. 

Bench  mark  No.  1  is  the  top  of  the  inside  eyebar  of  the  lower  chord 
on  the  downstream  side,  in  the  fourth  panel  from  the  right  end  of  the 
bridge,  opposite  a  point  80  feet  from  the  initial  point  for  soundings. 
It  is  marked  with  white  paint  and  ha.s  un  elevation  of  27.28  feet  above 
gage  datum.  Bench  mark  No.  2  is  the  top  of  the  anrhor-bolt  head  at 
the  right  downstream  corner  of  the  foot  plate  on  the  right  abutment. 
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downstream  side.  It«  elevation  is  2^).  82  feet  above  gage  datum, 
.discharge  nieasurements  are  made  from  the  walk  to  which  the  gag 
attached.  The  bridge  is  a  four-span  iron  bridge  of  the  decked  t} 
having  a  total  length  of  about  650  feet  between  stone  abutments 
left  bank  abutment  being  at  the  edge  of  the  high  rock}'  bluff,  w 
that  at  right  bank  is  connected  with  the  hill  by  a  short  earth  emba 
ment.  The  river  is  confined  by  the  abutments  at  all  stages,  and  w 
pies  practically  the  whole  width  at  low  water. 

The  channel  is  straight  for  a  long  distance  below,  but  curves  c 
siderably  above.  The  Ijed  of  the  river  is  rocky,  and  the  depth 
water  is  fairly  uniform.  Current  is  good,  even  at  lowest  stages.  1 
initial  point  for  soundings  is  the  end  of  the  bridge  at  right  bank.  1 
gage  is  read  once  daily  by  J.  T.  Yarbrough,  the  bridge  keeper. 

The  observations  at  this  station  during  1904  have  been  made  un< 
the  direction  of  M.  K.  Hall,  district  hydrographer. 

Discharge  ineiusarenienti^  of  Yadhin  limr  vrar  <Sti/w«6ttri/,  N.  (l^  in  1!K)4- 


Date. 


HydroKFuphcr. 


February  16  ...'  B.  K  Drane. 

March  17 do 

April  25 do 

July  22 do 

Do do 

September  7 do 

St»pt*'Uibor  28 do 

Do do 

Docenil)er  17. do 


Width. 

Ftrt 
523 
522 
523 
564 
528 
524 
520 
5()2 
522 


Area  of 
Mfction. 


Mean 
velocity. 


2,061 
2, 182 
2,  ()t)0 
1,832 
2, 128 
2,184 
1,779 
1,120 
1,942 


Ft.  jttr  «c. 
1.38 
1.44 
1.22 
1.96 
1.38 
1.78 
.82 
1.36 
1.08 


luight. 


Diwtiar 


Ftrt. 
2.06 
2.19 
2.08 
1.94 
2.22 
2. 52 
1.44 
1.42 
1.82 


9 


3,} 
].- 
I' 
2.( 


Moa^ureinents  made  at  difforent  HtM'tioiiH. 

}fran  ddihj  gaije  hi'hjhtj  nijWt,  of  Vnflkin  Jiiirr  ncnr  Sallsburif,  X.  C.^for  190i. 


Day. 


Jan. 


5                 1 

0 1 

H 1 

9 

10 

11 ! 

Feb.      Mar.  j   Apr.      May.  '  .lum-.  i  July.     -Vun.     Sept. 


1.75: 

i.9r> 

2.ir.  , 

2. 00 

l.S)  , 

2.:iO  ■ 

4.20 

2.:i') 

i.r^ 

1.35 

l.:lS 

l.S:',| 

1.71 

2.0.'> 

1.95  , 

i.r.>' 

3.05 

2. 25 

3.10 

1.25 

i.a'> 

1.90  ' 

l.HO 

2.2:.  1 

1.9.^ 

1.75 

5.10' 

2.  a) 

3.00 

3.00 

1.25 

1.85 

1.92  ' 

l.HH 

2.-20, 

2.05 

1.80  ' 

:}.  10 

2.  2.5 

2.  5.5  ' 

2.  :y> 

!.:» 

l..«« 

i.r.'s' 

I.IK) 

2.1.^1 

1.90 

2.05  ' 

•1  .'-  ' 

2.  05 

2.0.5  ' 

2.80 

1.25 

1.75 

1.30  1 

l.H-l 

2.00  1 

l.H.-> 

2.10 

2.:iol 

1.S.5  ' 

2.  10  ' 

3.15 

l.'M 

2.10 

1.45  1 

2.  a-. 

..•iol 

l.s.^. 

l.'.H»  ' 

2. 10 

2.  10  ' 

2.  (-..5  1 

2.  .50 

1.30 

2.05 

l..H.->  1 

:i.  :V) 

'ir».2o  1 

1.95 

2.  20 

:'..o<» 

1.90 

4.  .S.5 

2.15 

1.35 

1.60 

l.s:.', 

3.  l.'V 

•J..V>  1 

I.IH) 

2.  :i.5 

2.  15 

l.SO 

3.  70 

1.80 

1.35 

1.50 

I.IK)  1 

2. 7'> 

:i.2/i; 

2.  .T. 

2.  75 

2  05 

2.0.5  1 

3. 50 

1.70 

1.90 

1.45 

i.iw ; 

2.  i'. 

2.7"j  ' 

2. 20 

2.  25 

2.2.-.  1 

2.  15  ! 

3.  rwi 

•2.a5 

1.30 

l.W 

(Kl.   '  Nov.  '  P 


a  Extreme  heiKlit  Mareh  m.  IWJ,  I  p.  111.  wa.s  6  feet. 
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tan  daily  gage  height,  in  feet,  of  Yadkin  River  near  Salisbury,  N.  C,  /or  1904 — 

Continued. 


Day. 


Jan. 


2 1  1.85 

a 1  1.80 

4 1  1.85 

LJi !  1.82 

16 1.78 

n 1.1.78 

1« 1.90 

19 ;  1.64 

20 1  70 

21 1.68 

22 1.68 

23 1.95 

24 -2.60 

2f» 2.38 

2« 1.96 

27 1.85 

*•» 1.92 

» 1.75 

30 '  1.60 

31 1.78 


Feb. 

2.16 
2.10 
2.04 
2.10 
2.00 
1.96 
1.80 
1.75 
3.00 
2.80 
3.96 
5.10 
4.20 
3.10 
2.55 
2.48 
2.70 
2.68 


Mar.  !  Apr. 


2.60 
2.40 
2.40 
2.36 
2.26 
2.05 
1.95 
1.96 
2.10 
2.10 
1.96 
2.05 
2.30 
4.40 
3.30 
2.&5 
2.70 
2.35 
2.10 
2.05 


1.90 
1.85 
1.80 
1.80 
1.80 
1.90 
1.95 
1.75 
1.75 
1.70 
1.70 
1.70 
1.70 
1.90 

i.7:> 

2.00 
2.30 
2.00 
1.90 


May. 

June, 

2. '25 

4.20 

2.00 

3.25 

1.85 

2.30 

2.86 

2.00 

2.35 

1.90 

1.96 

1.86 

2.00 

2.60 

6.60 

2.50 

A.'2b 

2.60 

2.85 

2.35 

2.40 

2.10 

2.30 

2.25 

2.00 

1.90 

1.95 
1.85 
1.90 
1.85 
1.76 
1.85 
1.70 


1. 

1.65 

1.75 

2.05 

4.05 

6.35 


July. 

1.95 
1.86 
1.80 
1.65 
1.85 
1.86 
1.86 
1.65 
1.55 
1.55 
1.70 
2.15 
3.55 
2.85 
2.25 
2.30 
2.55 
3.15 
5.06 
3.00 


Aug. 


3.80 
3.00 
2.46 
2.16 
2.80 
3.80 
2.90 
2.26 
2.00 
2.50 
2.86 
2.46 
2.30 
2.46 
2.50 
1.90 
1.95 
1.90 
l.«> 
1.65 


Sept. 

Oct 

1.80 

1.30 

1.60 

1.25 

1.66 

1.80 

1.60 

1.20 

1.60 

1.10 

1.60 

1.26 

1.60 

1.20 

1.50 

1.20 

1.50 

1.30 

1.50 

l."26 

1.50 

1.30 

1.50 

1.20 

1.60 

1.20 

1.40 

1.20 

1.45 

1.30 

1.45 

1.36 

1.40 

1.85 

1.50 
1.35 


1.36 
1.30 
1.30 


Dec. 


1.50 

1.46' 

2.70  I 

2.65  j 

2.06 

1.70 

1.60 

1.60 

1.50 

1.&5 

1.50 

1.65 

1.60 

1.60 

1.65 

1.45 

1.66 

1.50 

1.45 


1.85 
1.70 
1.70 
1.66 
1.66 
1.65 
1.70 
1.85 
1.70 
1.65 
1.60 
1.60 
1.65 
1.86 
1.96 
2.06 
2.66 
2.85 
2..W 
2.05 


^ing  Uible  for  y'adtin  Hirer  near  Saliiibury^  N,  L\,from  January  1,  1904y  to  December 

SI,  1904. 


Gage 
height. 


F(ct. 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 
2.00 
2.10 


DiHchaige. 

Gage 
height. 

Seamd-feet. 

'      Feet. 

1,050 

2.20 

1,170 

2.80 

1,300 

2.40 

1,445 

2.50 

1,600 

2.60 

1,770 

2.70 

1,950 

2.80 

2,140 

2.1H) 

2,;«o 

'    a.  00 

2,550 

3.10 

2, 775 

:    3.20 

Diwharge. 

height. 

Strond-Sert, 

Feet. 

3,015 

3.30 

3,  270 

3.40 

3,540 

3.50 

3,820 

3.60 

4,110 

3.70 

4,400 

.".8) 

4, 695 

3.90 

4,  i>95 

4.00 

5,  300 

4.20 

5, 610 

4.40 

5, 925 

4.60 

Discharge. 

heufht. 

Second-fed. 

Feet. 

6,250 

4.80 

6,585 

5.00 

6,930 

5.20 

7,280    ; 

5.40 

7,630    1 

5.60 

7,985 

5.80 

8, 345 

6.00 

8,710     ; 

6.50 

9,455 

10, 220 

10, 9<K) 

Discharge. 

Second-feet. 
11,780 
12,600 
13,440 
14,280 
15,120 
15, 960 
16,800 
18,900 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  baned  upon 
^<li8charge  measurementa  made  diirinj;  1904  and  10  made  during  1{X)3.  It  is  fairly 
*'ell  defined  between  pra^e  heights  1.40  feet  and  2.(>0  feet.  The  table  has  ln-en 
fxtended  below  gaj^  height  1.40  feet.  Above  gage  height  5  feet  the  rating  curve 
^  a  tangent,  the  difference  being  420  ])er  tenth. 
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Estimated  monthly  discharge  of  Yadkin  River  near  Salisbury,  N.  C^for  1904* 
[Draina^  area,  3,899  square  miles.] 


Month. 


January . . . 
Febniary . . 

March 

April 

May 

June 

July 

August 

Septemlwr. 
October  .,. 
November . 
December  . 


Diachaive  in  second-feet 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

4,110 

1,300 

2,228 

0.655 

.755 

13,020 

2,026 

4,151 

1.22 

1.32 

13,440 

2,445 

4,177 

1.23 

1.34 

3,405 

1,950 

2,370 

.697 

.778 

19,320 

1,950 

3,521 

1.04 

1.20 

18,270 

1,860 

4,770 

1.40 

1.56 

12,810 

1,686 

3,624 

1.07 

1.23 

11,987 

1,860 

4,434 

1.30 

1.50 

5,768 

1,372 

2,376 

.699 

.780 

1,372 

1,050 

1,268 

.373 

.430 

2,  775 

1,372 

1,931 

.568  1 

.634 

5,455 

1,523 

2,630 

.774  i 

.892 

19,320 

1,050 

2,873 

.919  i 

1 

12.42 

YADKIN    RIVER   AT   NORTH   WILKE8BORO,  N.  C. 

This  stiition  was  established  April  10, 1903,  by  E.  W.  Myers.  It  is 
located  at  the  lower  highway  bi'idge  between  Wilkesboro  and  North 
Wilkos})oro,  about  one-half  mile  below  North  Wilkesboro  railroad 
station  and  about  three-fourths  of  a  mile  below  the  mouth  of  Reddie 
River.  The  scale  of  the  standard  chain  gage  is  fastened  to  the  down- 
stream guard  rail  with  its  zero  7.63  feet  east  of  the  center  of  the  sei^ond 
strut  from  the  west  end  of  the  span.  The  distance  from  the  end  of 
the  weight  to  the  marker  is  33.38  feet. 

Bench  mark  No.  1  is  the  top  surface  of  the  outer  eyebar  of  tb© 
lower  chord  opposite  a  point  100  feet  from  the  initial  point  for  sound- 
ings.    When  the  gage  reads  z(>ro  the  water  surface  is  30.75  feet  belo^ 
this  bench  mark.     Bont^h  mark  No.  2  is  the  top  corner  of  the  puUeV 
frame  above  the  hole  in  the  box  which  incloses  the  chain.     When  th^ 
gage  reads  zero  the  water  surface  is  31.88  feet  l>elow  this  bench  mark-  - 

Discharge  measurements  are  made  from  the  downstream  side  o^ 
the  steel  highway  bridge  to  which  the  gage  is  attached.  The  bridg^ 
consists  of  a  single  steel  span  al)out  125  feet  long,  under  which  th^ 
river  flows  at  ordinary  stages,  and  three  wooilen  spans  about  50  feetf^ 
each  on  the  right  bank.  .There  are  also  wooden  trestle  approache*^ 
about  170  feet  long  on  the  right  bank  and  about  40  feet  on  the  left^ 
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bank.  The  initial  point  for  soundings  is  the  end  of  the  downstream 
^ard  rail  at  the  left  end  of  the  bridge.  Distances  are  measured  along 
this  guard  rail  and  are  marked  in  white  paint.  The  channel  is  straight 
above  the  station,  but  makes  a  very  slight  curve  l>eneath  the  bridge. 
Below  the  station  the  channel  is  straight  for  about  600  feet.  The 
water  is  swift  both  above  and  below.  The  right  bank  is  low  and  is 
subject  to  overflow,  but  all  water  must  pass  beneath  the  bridge  and  its 
approaches.  The  left  bank  is  high  and  rocky  and  does  not  overflow 
at  the  bridge.  Above  the  bridge  it  (the  left  bank)  is  subject  to  over- 
flow. The  bed  of  the  stream  is  rocky,  with  sand  in  places.  There 
is  a  single  channel  at  all  stages.  The  gage  was  read  once  each  day 
during  1904  by  U.  H.  Wyatt. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measutemenU  of  Yadkin  River  nt  North  Wilkesboro^  N.  C,  in  1904. 


Date. 


Hydrosrrapher. 


March  11 B.  S.  Drane. 

March  12 do 

April  18 \ do 

April  19 do 

June  8 do 

Do do 

September  22 do 

Do do 

December  21 do 


Do. 


.do 


Width. 


Feet. 
95 
95 
93 
93 
96 
96 
93 
93 
92 
92 


Area  of 
section. 


Mean 
velocity. 


Sq./ect. 
434 
399 
308 
306 
396 
396 
218 
218 
229 
226 


Ft.  per  tec. 
2.30 
2.26 
1.87 
1.88 
2.54 
2.55 
2.13 
1.96 
2.13 
2.06 


.eiX.      '''^''^^^'■ 


heiRJ 


/Vrt. 

1.17 

.92 

.31 

.26 

1.24 

1.22 

.09 

.09 

.07 

.03 


Second-feet. 

1,000 

903 

574 

575 

1,004 

1,009 

465 

428 

452 

432 


Afean  daUy  gage  height,  in  feet,  of  Yadkin  Hirer  at  North  WilkesborOj  N  C.yfor  1904. 


Day. 

Jan. 

Feb. 

Mar. 

0.85 

.80 

.70 

.65 

.30 

.40 

7.50 

8.70 

2.10 

1.50 

1.20 

.90 

.75 

Apr. 

May. 

June. 

1 

0.80 
.30 
.30 
-6.05 
-6.06 
.10 
.40 
.20 
.20 
.25 
.25 
.80 
.80 

a0.40 

-ft.  20 

a.  40 

6.20 

b.20 

a.  60 

.50 

1.95 

.85 

.60 

.55 

.46 

.80 

0.60 
.50 
.45 
.40 
.35 
.30 
.50 
.50 

1.05 
.55 
.50 
.40 
.35 

0.20 

.20 

1.30 

2.20 

1.10 

.90 

.90 

1.10 

2.90 

2.20 

1.60 

1.20 

.95 

4.60 

2 • 

2  70 

3 

1  75 

4 

1.40 

5 

1  10 

«.... 

2  15 

7... 

1  45 

8 

1  50 

9 

95 

10 

95 

u.... 

1  50 

12 

1.10 
.85 

« 

IRB  126-06 8 


aThaw. 


July. 

2.50 
1.25 
.90 
.75 
1.00 
1.15 
.80 

1.36     ; 

.70  , 

I 
1.20  1 

.70  I 

.85 

.55  . 

'Freeze. 


Aug. 


1.25 
1.20 
1.35 

.70 

.95 
1.50 

.75 
2.25 
1.20 
2. 15 
1.60 
1.20 

.95 


Sept.  j   Oct. 


0.50 
.70 
.45 

.40 
2.40 
.85 
.60 
.50 
.45 
.40 
.40 
.45 
.40 


0.00 
.00 
.00 

-  .05 
.05 
.00 
.00 
.00 

-  .05 

-  .10 

-  .10 

-  .10 

-  .10 


Nov. 

-0.05 

-  .05 

-  .05 
.25 

1.30 
.25 
.00 
.00 
.00 
.00 

-  .a-> 

.05 
.601 


Dec. 

0.05 

-  .06 

.20 

.10 

.10 

1.30 
.40 
.20 
.10 
.10 
.10 
.05 
.00 
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Mean  daily  gage  height^  in  feet,  of  Yadkin  Riirr  at  North  WUketborOj  N,  C,  for  19(4" 

Ck)ntinued. 


Day. 


li 
16 
16 
17 
18 
1» 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Jan.  ,  Feb.  ,  Mar. 


.30 

a. 00 

h.20 

.•25 

.05 

-a.  05 

-  .20 

ft. 30 

.35 

.20 

.90 

.60 

.50 

.35 

.35 

«.25 

«.10 

a.lO 


.40 

.85 

.30 

.10 

.30 

.30 

.45 

.30  ' 

L36  I 

..90  I 

.80  ! 
.70  I 
.80  ! 
.90  I 
.90  I 


.80 

.70 

.55 

.50 

.50 

.50 

.45 

.65 

.80 

.65 

1.60 

1.25 

1.00 

1.10 

.85 

.70 


Apr.     May. 


.30 
.25 
.20 
.25 
.26 
.•25 
.20 
.20 
.20 
.20 
.20 
.20 
.65 
.65 
.40 
.30 
.25 


.75 

.90 

.60 

.50 

9.80 

8.40 

2.00 

1.40 

1.10 

.90 

.75 

.90 

.90 

.60 

.50 

.40 

.80 

1.70 


June. ;  July. 


.70 

.65 

.65 

1.95 

.90 

.90 

1.00 

.75 

.70 

.50 

.45 

.40 

.50 

.55 

4.80 

2.50 

1.65 


.40 
.40 
.40 
.60 
.85 
.25 
.'20 
.20 
.20 
.20 
.30 
1.60 
1.20 
.45 
.95 
6.70 
1.35 
.85 


Aug. 

Sept 

.90 

.55 

1.70 

.^ 

1.60 

.20 

.75 

.20 

.50 

.10 

.40 

.10 

1 
Oct      Not.    D«. 


1.05 
1.20  I 

.75  I 

4.50 

1.40 

1.05 

.80 

.65 

.60 

.50 

.45 


.10  i- 
.10- 
.10  I- 
.001- 


.10 

.lOJ 
.10 
.10  I 
.10  i 
.10 
.10  ' 
.10  I 
.10  1 
.15 


.00 

-  .15 

.00 

-  .15 

10 

-  .15 

.10 

-  .05 

.05 

-  .06 

.05 

-  .06 

.00 

-  .05 

-  .05 

.75  -  .10 
.'20  .06 
.10  .00 
.00 '  .10 
.00 '  .10 
.00  I  -  .» 
.00  I -.10 
.00  .10 
.00  j-  .OS 
.00 '-.OS 
.00,     .00 


.10 
.10 
.10 
.10 
.10 
.06 


.10 
.06 

.» 
1.W 

.0) 

.25 


«» Freeze. 


bThaw. 


Rating  table  for  Yadkin  Rix^er  at  North  Wllke^boro,  N.  C^from  January  i,  190^,10 

December  31,  1904. 


(Jage 
height 

Discharge. 

i      Gage 
!    height. 

Diseharge. 

Gage 
height. 

DischaiKe. 

Gage 
heiglit 

Diflcharire. 

Feti. 

Stcond/cft. 

1      Fed. 

Sfroiul-fctL 

Ft'd. 

Second/ai. 

FKi. 

Seeomi/cd. 

0.00 

417 

1       .60 

710 

1.20 

1,010 

1.80 

1,^ 

.10 

4a5 

1       .70 

760 

1.;^ 

1,060 

1.90 

1,410 

.20 

513 

.80 

810     1 

1.40 

1,115 

2.00 

1,475 

.30 

562 

.IK) 

860 

1.50 

1,170 

.40 

611 

1     1.00 

910 

1.60 

1,225 

.50 

660 

1     1.  10 

960 

1.70 

1,285 

The  a))ove  tal)le  Ik  applicable  only  for  oi)eii-channel  conditions.  It  is  liased  upon 
10  (lincharjje  measurements  ma<le  during  IIKH.  It  is  well  defined  between  gag^ 
heights  0  feet  and  1.30  feet.  The  table  has  been  extended  beyond  these  liinite- 
Above  gage  height  2  feet  the  discharge  has  been  estimated. 
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Eftimated  monthlff  dvtcharge  of  Yadkin  River  at  North  WilkesborOy  N.  C,  for  1904- 
[DrainaKG  area  498  square  miles.] 


Boom. 


Disehai^e  in  Hecoiid-feet. 


Maximum. 


January . . 
February . 

March 

April 


May 14,500 

June 

July 


September. 
October  . . . 
November  . 
December  . 


1,060 

1,285 


The  year 


14,500 


Minimum. 


860 

322 

1,730 

322 

9,300 

611 

935 

513 

[4,500 

513 

4,375 

611 

7,650 

513 

3,950 

611 

1,770 

417 

417 

345 

369 


322 


Mean. 


532 

742 

1,171 

602 

1,467 

1,224 

1,032 

1,059 

594 

381 

461 

506 


814 


Run-olT. 


Second  -  feet 
perrauare 

Depth  in 
inches. 

1.07 

1.23 

1.49 

1.61 

2.35 

2.71 

1.21 

1.35 

2.95 

3.40 

2.46 

2.74 

2.07 

2.39 

2.13 

2.46 

1.19 

1.33 

.765 

.882 

.926 

1.03 

1.02 

1.18 

1.64 


22.  31 


REDDIE    RIVER  AT   NORTH   WILKE8BORO,  N.  C. 

This  station  was  established  as  a  bench-mark  station  April  18,  1904, 
^y  B.  S.  Drane.  It  is  located  at  the  highway  bridge  just  without  the 
t<>wn  of  North  Wilkesboro,  N.  C,  and  about  one-half  mile  above  the 
fJiouth  of  Reddie  River.  Discharge  measurements  are  made  from  the 
lownstream  side  of  the  single-span,  covered,  bridge,  the  meter  being 
lowered  outside  the  floor.  The  initial  point  for  soundings  is  the  left 
-nd  of  the  bottom  rail  downstream  hand  rail.  The  channel  is  straight 
for  about  500  feet  above  and  below  the  station.  The  current  is  swift. 
8oth  banks  are  high  and  not  subject  to  overflow.  The  bed  of  the 
stream  is  composed  of  sand,  and  is  somewhat  shiftihg.  There  is  only 
^ne  channel  for  all  stages.  A  small  lumber  mill  and  dam  a  short  dis- 
tance above  the  station  will  aflfect  the  flow  during  low  water.  The 
l^nch  mark  is  the  upper  edge  of  the  lower  rail  of  the  downstream 
guard  rail,  by  the  side  of  a  notch,  ^^  feet  from  the  initial  point  for 
soundings.     Its  elevation  is  27  feet  above  datum. 
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Difcharg*'  menmremntUt  of  Reddie  Rirer  at  North  H'tUr/'V/oro,  X.  C,  in  1904. 


Date. 


Hydrufn^pher. 


I  Width. 


April  18 B.  S.  Drane. 

June  9 do 

Septeml)er  23 do 


FM. 
57 
59 
50 


Are*  of 
section. 

1 
Mean     1 
velocity. 

Gaire 
height. 

Iiischuse. 

Sq./eet. 

Ft.ycraec.\ 

fM. 

Sramd-ltfl. 

61 

1.22  ' 

1.98 

Tl 

91 

1.69' 

2.26 

15.'. 

51 

1.57  1 

1 

1.66 

80 

MULBERRY    RIVER  NEAR  NORTH   WULKESBORO,  N.  C. 

This  station  was  established  as  a  bench-mark  station  November  7, 
1903,  by  B.  S.  Drane.  It  is  located  at  the  Southern  Railway  bridge 
a))out  2  miles  east  of  North  Wilkesboro,  N.  C,  and  less  than  one- 
half  mile  above  the  mouth  of  Mulberry  River.  Discharge  measure- 
ments are  made  from  the  downstream  side  of  the  bridge.  The  initial 
point  for  soundings  is  the  streamward  fac«  of  the  left  trestle  bent. 
The  channel  is  curve<l  for  100  feet  above  and  below  the  station.  The 
current  is  swift.  The  right-lmnk  approach  is  over  a  long  tre.^tle  and 
the  sti*eam  overflows  under  this  during  high  stages.  The  left  bank  is 
rocky  and  the  section  is  liounded  b}'  the  masonry  aVmtment  of  the  wil- 
road  till.  The  bed  of  the  stream  is  rocky  along  the  left  bank,  sandy 
along  the  right  bank,  and  is  permanent.  There  is  but  one  channel. 
The  current  is  broken  at  all  but  the  lowest  stages  by  one  or  more 
of  the  trestle  bents  supporting  the  bridge.  High  water  in  Yadkin 
River  will  probably  back  up  to  this  point.  The  bench  mark  is  the 
apex  of  the  triangular  do wnst renin  end  of  the  iron  bearing  through 
which  pass  the  iron  tension  rods  midway  between  the  ends  of  the  truss, 
on  the  downstream  side  of  the  bridge,  about  2  feet  east  of  the  second 
bent  from  the  left  bank.     Its  elevation  is  24  feet  above  datum. 

l)iin'hnr(je  measHremnits  of  Mutf^ernj  River  near  North  Wilkesboro^  N  C„  in  1901 
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ROARING    RIVKR    AT    ROARING    RIVER,   N.   C. 

This  station  was  established  as  a  bench-mark  station  April  20,  llK^^ 
by  B.  S.  Drane.  It  is  located  at  the  Southern  liailway  bridge,  a  sh^^ 
distance  above  the  mouth  of  Roaring  River,  at  Roaring  River,  N. 
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Discharge  measurements  are  made  from  the  downstream  side  of  the 
one-span  bridge.  The  initial  point  for  soundings  is  on  the  downstream 
guard-rail,  exactly  over  the  left  end  of  the  bridge.  The  channel  is 
straight  for  about  200  feet  above  and  500  feet  below  the  station.  The 
current  is  swift.  The  banks  rise  gradually,  but  all  water  passes 
beneath  the  bridge  and  its  approaches.  The  bed  of  the  stream  is  com- 
posed of  sand  and  gravel  and  is  slightly  shifting.  There  is  but  one 
channel  at  all  stages,  broken  during  high  water  by  the  piers  and  trestle 
approaches  of  the  bridge.  High  water  in  Yadkin  River  will  make 
this  site  of  no  value  as  a  gaging  station,  but  it  is  good  at  ordinary 
stages.  The  bridge  crosses  the  river  almost  at  right  angles  to  the  cur- 
rent. The  bench  mark  is  the  edge  of  the  outermost  -eyebar  of  the 
down.stream  lower  chord,  at  a  point  midway  between  the  ends  of  the 
bridge  opposite  the  iron  tension  rods.  Its  elevation  is  27  feet  above 
gage  datum. 

Discharge  inecuuremenls  of  Rtxtring  River  at  Roaring  River ^  N,  C,  in  2904* 
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do 

72 

MITCHELL   RIVER  AT   BURCH,  N.  C. 

-This  station  was  established  as  a  bench-mark  station  April  20,  1904, 
by  B.  S.  Drane.  It  is  located  at  the  Southern  Railway  bridge  at 
Burch,  N.  C..  a  few  hundred  feet  above  the  mouth  of  Mitchells  River. 
Discharge  measurements  are  made  from  the  downstream  side  of  the 
one-span  railway  bridge.  The  initial  point  for  soundings  is  the  end 
of  the  downstream  guard-rail  at  the  left  end  of  the  bridge.  The  chan- 
nel is  straight  for  about  700  feet  above  and  300  feet  below  the  station. 
Both  banks  are  high,  clean,  and  not  liable  to  overflow.  The  bed  of 
the  stream  is  composed  of  sand  and  gravel,  and  is  slightly  shifting. 
There  is  but  one  channel  at  all  stages.  Good  measurements  can  be 
made  at  ordinary  stages,  but  high  water  in  Yadkin  River  renders  the 
station  of  no  value  as  a  gaging  point.  The  bridge  crosses  the  stream 
diagonally.  The  bench  mark  is  the  upper  edge  of  the  outermost  eyebar 
of  the  lower  chord,  downstream  side,  midway  between  the  ends  of  the 
bridge,  62.5  feet  from  the  initial  point  for  soundings.  Its  elevation 
is  27  feet  above  datum. 
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DuKhargr  metimirnnetUit  of  yfUchftl  Rirer  at  Burch,  iV.  C,  in  2904. 
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FISHER   RIVER  NEAR  CRUTCHPIELD,  N.  C. 

This  station  was  established  as  a  beDch-mark  station  April  20, 19(^, 
bv  B.  S.  Dnme.  It  is  located  about  2  miles  east  of  Cnitchliekl, 
N.  C,  at  the  Southern  Railway  bridge,  just  above  the  mouth  of  the 
river.  Discharge  measurements  are  made  from  the  upstream  side  of 
the  one-span  bridge.  The  initial  point  for  soundings  is  the  right  end 
of  the  upstream  guard  rail.  The  channel  is  curved  for  about  500  feet 
above  and  100  feet  Iwlow  the  station.  The  current  is  very  sluggish. 
Both  banks  are  high,  and  not  liable  to  overflow.  The  bed  of  tlie 
stream  is  composed  of  deep  mud  and  silt,  and  is  obstructed  along  the 
right  Imnk  by  the  ironwork  of  an  old  bridge  burned  here.  There  b 
but  one  channel  for  all  stages. 

High  water  in  Yadkin  River  will  make  the  station  valueless  at  such 
times,  and  the  station  has  little  to  recommend  it  except  its  accessi- 
bility. Bench  mark  No.  1  is  the  upstream  edge  of  the  upper  surface 
of  the  I  beam  forming  the  upstream  lower  chord,  at  a  point  90  feet 
from  the  initial  i^)int  for  soundings.  Its  elevation  is  27  feet  above 
datum.  Bench  mark  No.  2  is  the  upper  edge  of  the  head  of  a  large 
wii'e  nail  driven  into  a  triangular-shaped  blaze  in  tlie  downstream  face 
of  a  large  willow  tree  on  the  left  bank,  100  yards  above  the  bridge. 
Its  elevation  is  12.15  feet  above  gage  datum. 

Dijichariff  nieamirnnnit}*  of  Fhhcr  liiver  near  ( 'nUrhfield,  N.  C,  in  1904' 
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ARARAT   RIVER  NKAR   SILOAM,    N.  C. 

This  station  was  established  as  a  bench-mark  station  April  21,  19C? 
by  B.  S.  Dmne.     It  is  located  at  the  Southern  Railway  bridge  alwut- 
mile  east  of  Siloam,  N.  C,  and  a  short  distance  above  the  mouth  ^ 
the  river.     Discharge  measurements  are  made  from  the  downstrea^ 
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side  of  the  single-span  bridge,  having  a  short  trestle  approaeli  at  each 
end.  The  initial  point  for  soundings  is  a  point  on  the  downstream 
guard  rail  at  the  left  end  of  the  truss.  The  channel  is  straight  for 
about  5(K)  feet  above  and  150  feet  below  the  station.  The  current  is 
swift.  Ik)th  banks  slope  gradually.  All  water  passes  beneath  the 
bridge  and  approaches.  The  bed  of  the  stream  is  composed  of  sand, 
free  from  vegetation,  and  somewhat  shifting.  There  is  but  one  chan- 
nel at  all  stages.  Flood  stages  will  flow  around  the  cribwork  pier  on 
each  Imnk,  supporting  the  ends  of  the  iron  l)ridge. 

High  water  in  Yadkin  River  will  make  this  valueless  as  a  gaging 
site,  but  it  is  a  good  point  for  low- water  measurements.  The  bridge 
crosses  the  stream  almost  at  right  angles.  The  bench  mark  is  the  sur- 
face of  the  outer  eyebarof  the  lower  chord  of  the  bridge,  downstream 
side,  exactly  midway  betw^een  the  ends  of  the  bridge,  just  outside  the 
iron  tension  rods.     Its  elevation  is  28  feet  above  gage  datum. 

Discharge  mefUtiirenienU  of  AranU  River  near  Siloam^  X,  T'.,  in  19<)4. 


Date. 
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MISCELLANEOUS   DLSCIIAROE   MEASUREMENTS   IN   THE   YADKIN    BASIN. 

The  following  is  a  list  of  miscellaneous  discharge  measurements 
made  in  the  Yadkin  River  drainage  basin  during  1904: 

Yadkin  River  at  Cruivhjiehl^  N,  C, — A  gaging  made  from  the  ferry 
April  21  gave  the  following  results:  Width,  227  feet;  area,  ^%^  square 
feet;  mean  velocity,  1.48  feet  per  second;  discharge,  1.023  second-feet. 
No  bench  marks  were  established,  but  the  gage  at  Salisbury  showed  a 
Uniform  stage  of  1.70  feet  gage  height  from  April  21  to  24. 

Elkin  Creek  at  Elkin,,  N.  6V-This  stream  enters  Yadkin  River 
from  the  north  at  the  town  of  Elkin,  N.  C.  Gagings  have  been  made 
from  the  Southern  Railway  bridge,  just  above  the  mouth  of  tlie  creek, 
3i8  follows:  April  19 — width,  20  feet;  area,  68  square  feet;  mean  veloc- 
ity, 0.30  foot  per  second;  gage  height,  0.80  foot;  discharge,  24  second- 
feet.  June  9— width,  26  feet;  area,  59  square  feet;  mean  velocit}, 
0.46  foot  per  second;  gage  height,  1.14  feet;  discharge,  27  second- 
feet.  The  l)ench  mark  is  the  top  of  the  outer  eyebar  of  the  down- 
^stream  lower  chord  on  the  right  side  of  the  second  strut  from  the  left 
c^nd  of  the  bridge.  Its  elevation  is  25  feet  al)ove  the  datum  of  the 
sage. 
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LETTER  OF  TRANSMITTAL, 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Hydrographic  Branch, 
Wn^hlngt^m,  D.  C,  April  4,  1905. 
Sir:  I  transmit  herewith  the  manuscript  of  Part  IV  of  a  series  of 
twelve  papers  which  compose  the  Report  of  Progress  of  Stream 
Measurements  for  the  Calendar  Year  1904.  Parts  I  to  VI  of  this 
report  contain  the  results  of  the  data  collected  in  the  territory  east  of 
Mississippi  River.  Parts  VII  to  XII  are  devoted  to  the  data  col- 
lect^^d  in  the  territory  west  of  the  Mississippi. 

The  larger  part  of  the  original  data  for  this  report  was  collected 
under  the  direction  of  District  Ilydrographer  M.  R.  Hall,  who  was 
assisted  by  W.  E.  Hall,  J.  M.  Giles,  and  B.  S.  Drane.  The  assembling 
of  the  data  and  its  preparation  for  publication  were  done  under  the 
direction  of  John  C.  Hoyt,  who  has  been  assisted  ])y  R.  H.  Bolster, 
Kobert  Follansl>ee,  Willis  E.  Hall,  A.  H.  Horton,  H.  I).  Comstock, 
and  H.  M.  Morse. 

I  request  that  this  manuscript  be  published  as  one  of  the  series  of 
^^  Hter-Supply  and  Irrigation  Papers. 
Very  respectfully, 

F.  II.  Nkwell,  Chief  En{iih*ei\ 
Hon.  Charles  D.  Walcott, 

Director  United  St  a  ten  Geological  Survey, 
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^OGRESS    REPORT  OF  STREAM   MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1904. 


Bv  AI.  R.  Hall  and  John  C.  Hoyt. 


INTRODUCTION. 

The  hydrogmphic  work  of  the  United  States  Geological  Survey 
icludes  the  collection  of  facts  concerning  and  the  study  of  conditions 
Meeting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
lin  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
ivestigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
IP  fall  of  18S8,  when  an  instruction  camp  was  established  at  Embudo, 
•  Mex.  Since  that  date  the  work  has  been  continuall}^  and  gradually 
tended  as  larger  funds  became  available.  The  first  distinctive  apprp- 
iation  for  gaging  streams  was  made  by  the  act  of  August  18,  1894, 
lich  contained  an  item  of  $12,500,  "for  gaging  the  streams  and 
t^^rmining  the  water  supply  of  the  United  States,  including  the 
^'e.stigation  of  undergroimd  currents  and  artesian  wells  in  the  arid 
J  semiarid  sections."  (Digest  of  Appropriations  for  1895,  p.  270.) 
Since  that  time  a  similar  act  has  been  passed  each  year  and  the 
propriations  have  graduallv  increased,  as  shown  in  the  following 

>le: 

Aimnnl  approprldtifms  for  ht/dntgraphic  tnirreys, 

i  r  ending  June  30, 1895 $1 2, 500 

ir  ending  June  30, 1896 25, 000 

I.T  ending  June  30, 1897 50, 000 

t.T  ending  June  30, 1898 50, 000 

:^r  emling  June  30, 1899 50, 000 

^r  ending  June  :50, 1900 50, 000 

Ar  ending  June  30, 1901 100, 000 

^r  ending  June  30, 1902 100, 000 

i^r  ending  June  30, 1903 200,  000 

tir  ending  June  30,  1904 200,  000 

Sir  ending  June  30,  HK)5 200,  (K)0 

^r  ending  Jiine  30,  VMM\ 200,  000 

The  chief  feature  of  the  work  of  the  hydrogniphic  division  is  the 
^tematic  stud}'  of  the?  flow  of  the  surface  waters  and  the  conditions 
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iiff(»cting  tho  same.  In  this  connection  other  information  that  may  be 
of  use  to  the  engineer  or  others  in  hydros^raphic  studies,  such  as  river 
profiles,  (hiration  and  extent  of  damage  by  floods,  water-power  data« 
(»tc.,  is  collected.  Furthermore,  the  work  has  been  so  directed  tlmt 
the  information  collected  will  be  of  direct  value  in  the  commercial  and 
agricultuml  dc^velopment  of  the  country. 

As  a  result  of  the  incresised  appropriations  since  June  3(),  1902,  the 
work  has  i)een  largely  exUMided  and  thoroughly  s^^stemized.  The 
various  Stat4\s  hav<i  l)een  grouped  into  districts,  each  of  which  is  under 
the  supervision  of  a  district  hydrographer  who,  with  a  c^rps  of  assist- 
ants, (hn'otes  his  whole  time  to  the  study  of  the  hydrogniphie  resources 
of  his  district. 

The  methods  used  in  the  collection  of  these  data  and  in  their  prepa- 
ration for  publication  are  given  in  detail  in  Water-Supply  Paper  Xo, 
94.     (Hydrographic  Manual,  V.  S.  Geol,  Survey.) 

The  genenil  plan  of  stream  gsiging  which  has  })een  developed  is  to 
obtain  eventually  data  in  regard  to  the  flow  of  all  the  important  streams 
in  the  L'nited  States.  With  this  in  view  gaging  stations  are  establi.shed 
at  points  where  the  data  will  be  of  greatest  commercial  value.  At 
these  stations  discharge  measurements  are  taken  from  time  to  time 
at  typical  river  stag(^s,  and  th(>  daily  surface  fluctuation  is  obtained  bv 
means  of  gage  readings.  From  these  two  fa(*tors  it  is  possible  to 
estimate  l)oth  the  total  flow  and  its  distribution  through  the  pericxl 
of  observation. 

The  sel(M'tion  of  tiie  sit(»  for  a  gaging  station  and  the  length  of  time 
th(*  station  is  maint^iined  deiH'iul  largely  ujion  the  needs  of  each  IcK'ai- 
ity.  If  the  stream  is  to  l)e  used  for  water  i)ower,  sjwcial  efforts  are 
made  (o  obtain  information  (•()nc(»rning  the  low-water  flow.  If  water 
is  to  l>e  stored,  the  high  waters  an^  given  si>ecial  attention.  In  all  sec- 
tions certain  ptMinanent  stations  are  mainttiined  for  genenil  statisti(*al 
purj)oses  to  show  tlie  conditions  wiiich  exist  through  long*  periods. 
Tliey  also  act  as  primary  stations,  and  are  used  in  connection  with 
siiort  seri(*s  of  measureuKMits  to  determine  the  flow  in  particular 
portions  of  tin*  drainage  basin. 

(iaging  stations  are  dividtHl  into  two  g(Mieral  classes:  First,  curi"ent- 
meter  stations,  an<l,  second,  weir  stations.  The  former  class  is  sulxli- 
vided  as  to  location  into  bridge,  cable,  boat,  and  wading  stations. 
Fig.  1  shows  a  table  station  with  car,  tag  line,  inclined  gage,  etc.  In 
addition  to  the  bri<lge,  cable,  or  boat,  the  (Mjuipment  of  a  current- 
mc^ter  gaging  station  consists  in  a  gage  for  determining  the  daily  fluc- 
tuations of  the  water  surfa<'e.  ])ench  marks  to  which  the  zero  of  the 
gage  is  referred,  and  p(M-manent  marks  on  the  bridge  or  a  tagged  line 
indicating  th(»  points  of  measurement.  Where  the  current  is  swift 
some  appliance,  generally  a  secondary  cabh*,  is  necessary  to  hold  the 
meter  below  the  surface. 
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iging  stations  are  generally  located  at  bridges,  if  the  channel  cou- 
>ns  are  satisfactory,  as  from  them  the  meter  can  be  easily  manipu- 
I  and  the  cost  of  the  equipment  is  comparatively  small.  The 
ons  are  located  as  far  as  possible  at  points  where  the  channel  is 
j^ht,  lx)th  above  and  Iwlow  the  gaging  section,  and  where  there 
no  cross  currents,  backwater,  or  lx>ils.  The  bexl  of  the  stream 
Id  be  as  clear  as  possible  from  large  projections  and  of  a  perma- 
character.  The  banks  should  be  high,  and  should  overflow  at 
stages  only.  At  stations  with  shifting  beds  more  measurements 
made,  and  special  methods  of  computing  dail}'  discharges  are 
loved.  Great  care  is  taken  in  the  selection  and  equipment  of 
rig  stations,  in  order  that  the  data  ma}'  have  the  required  degree 
jcuracy. 

1  many  of  the  larger  rivers,  where  water  power  is  developed  by 
s  eMimates  of  flow  are  obtained  by  observing  the  head  on  the 
and  using  a  weir  formula.  On  the  smaller  streams  sharp-crested 
s  are  in  some  cases  erected. 


Fi«.  1.    Cable  station,  showing  section  of  river,  car,  gage,  etc. 

le  principal  instrument  used  in  stream-measurement  work  is  the 
out  meter,  by  which  the  velocity-  of  the  flow  of  water  is  deter- 
id.  After  years  of  experi(»nce  the  Survey  has  adopted  the  Price 
ent  meter  for  gen(^ral  work.  This  meter,  as  is  shown  on  PL  II,  is 
e  in  two  sizes,  known  as  the  large  and  small  Price.  The  small 
e  has  been  largely  developed  ])y  the  otticers  of  the  Survey,  using 
Pric<*  acoustic  meter  as  a  basis. 

discharge  measurement  is  the  determination  of  the  quantity  of 
T  flowing  past  a  certain  point  at  a  given  time.  This  quantity  is 
(iroduct  of  two  factors:  (1)  The  mean  velocity,  which  is  the  func- 
of  the  cross  section,  surface,  slope,  wetted  perimeter*,  and  rough- 
of  ])ed;  (2)  the  ar(»a,  .which  depends  upon  the  ])ernianency  of  the 
and  the  fluctuations  of  the  surface,  which  govern  the  depth, 
making  the  m(»asurcnicnt  an  arbitrary  nuinl>er  of  points  are  hiid 
erpendicular  to  the  thread  of  tlu^  stn^am  (s(»e  tig.  I).  These  ])oints 
isuallv  at  regular  intervals  varying  from  '2  to  2o  feet,  depending 
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iaging  stations  are  generally  located  at  bridges,  if  the  channel  con- 
ions  are  satisfactory-,  as  from  them  the  meter  can  be  easily  manipu- 
^d  and  the  cost  of  the  equipment  is  comparatively  small.  The 
tions  are  located  as  far  as  possible  at  points  where  the  channel  is 
aight,  l)oth  above  and  below  the  gaging  section,  and  where  there 
;  no  cross  currents,  backwater,  or  boils.  The  bed  of  the  stream 
>uld  be  as  clear  as  possible  from  large  projections  and  of  a  perma- 
it  character.  The  banks  should  be  high,  and  should  overflow  at 
I'h  stages  only.  At  stations  with  shifting  bods  more  measurements 
'  made,  and  special  methods  of  computing  daily  discharges  are 
ployed.  Great  care  is  taken  in  the  selection  and  equipment  of 
TJng  stations,  in  order  that  the  data  may  have  the  required  degree 
accumcy. 

3n  many  of  the  larger  rivers,  where  water  power  is  developed  by 
ens,  estimates  of  flow  are  obtained  by  observing  the  head  on  the 
»st  and  using  a  weir  formula.  On  the  smaller  streams  sharp-crested 
sirs  are  in  some  cases  erected. 


Fig.  1.  -  Cable  Htation,  showing  section  of  river,  car,  gage,  etc. 

^he  principal  instrument  used  in  stream -measurement  work  is  the 
Vent  meter,  by  which  the  velocity  of  the  flow  of  water  is  deter- 
ged. After  years  of  experience  the  Survey  has  adopted  the  Price 
I'ent  meter  for  geneml  work.  This  meter,  as  is  shown  on  PI.  II,  is 
de  in  two  sizes,  known  as  the  large  and  small  Price.  The  small 
ii-e  has  been  largely  developed  by  the  ofticers  of  the  Survey,  using 

Price  acoustic  meter  as  a  basis. 
V.  discharge  measurement  is  the  determination  of  the  quantity  of 
tor  flowing  past  a  certain  point  at  a  given  time.     This  quantity  is 

product  of  two  factors:  (1)  The  mean  velocity,  which  is  the  func- 
1  of  the  cross  section,  surface,  slope,  wetted  perimeter,  and  rough- 
is  of  bed;  (2)  the  an^i,  which  depends  upon  the  permanency  of  the 
I  and  the  fluctuations  of  the  surface,  which  govern  the  depth, 
n  making  the  measurement  tin  ail)itrary  nuni])er  of  points  are  laid 
perpendicular  to  the  thread  of  tin*  stream  (see  tig.  1).     These  poini 

usually  at  regular  int(M-vjils  varying  from  2  to  :>{)  feet,  dependinj 
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uiK)n  the  sizo  Jiiid  conditions  of  the  stream.  Thej  are  known  u 
nu'iisuriiijj  p<jints,  and  ut.theni  the  observed  data,  Uip  VfltHiti**^  hjhI 
soundings,  iiiv  tuken.  The  peri)endicuhirs  dropped  from  tbp  rue&mt 
in^  IK)ints  divide  the  gating  section  into  stripH,  and  for  each  ^triiHJi 
[mir  of  stri])s  the  mean  velocity,  area,  and  discbarg«^  are  dot^niiii»#d 
indei^MMideiitly:  thus  conditions  existing  in  one  part  of  the  ^t!i»ani  &rt 
not  distributed  to  i)arts  where  they  do  not  apply. 

The  methods  of  o))tnining  velocity  with  the  currtmt  raet^Tn  nhicli 
are  in  general  us4»  may  Ik»  grouped  into  three  claa^t\^:  Sinj^lt*  ^rml 
multiple  ])oint,  and  integration. 

The  single-point  method  consists  in  holding  the  metier  oither  aflin^ 
(h»pth  of  the  thread  of  mean  velo<*ity  or  at  an  arl>Uniry  deplb  ittr 
which  the  co(»Hicit»nt  for  redui'ing  to  mean  velocity  has  b«^Hi  deter 
mincHl.  Kxtensive  <»xperiments  hy  vertical  velocity -rurvc«  hhow  fki 
the  thread  of  mean  vcloi'ity  lies  at  fmm  0.5  to  0.7  uf  the  totMJ  depth. 
In  general  pnictice  the  thread  of  mean  velocity  is  con^^sideretl  to  ^|1 
i)j\  (h'[)th,  and  it  is  at  this  depth  that  the  meter  is  held  itt  thi'  niajoritv 
of  the  measurements,  this  being  known  as  the  six-tenths  di^ptb  itmUiod. 
It  is  found  by  a  large  number  of  vertic^il  veliK^ity-curvenietiiiuri'fin^iit'. 
taken  on  various  streams  and  under  various  cx)ndition.^,  f  but  the  ©w# 
cient  for  reducing  tin*  velocity  obtained  at  sixth-tenULs  di'ptb  to  maui 
velocity  is  practically  unity,  mnging,  in  a  series  of  lUO  nii'tti^un^iiietir^ 
made  at  .'»!♦  gaging  stations,  between  t).J»4  and  1.04,  with  a  ineao  Ur 
the  iUo  obstM-vations  of  IJM).  In  the  other  princi[m1  .<tiigle-|>0int 
method  the  nutter  is  held  near  the  surface,  usually  1  fcK)t  fK>U>w,  or 
low  enough  to  )>e  out  of  the  action  of  the  wind  or  other  disturfaiBg 
iiilluences.  This  is  known  as  the  subsurfiu^e  method.  The  ooeffideot 
for  nMlucino*  the  velocities  taken  at  the  subsurfiu;e  has  been  foimdbT 
repeali'd  ex])erimenls  with  vtMtical  velocity-<'urves  to  be  from  0.86 to 
n.;C>.  (l(>p(>n<liiig  upon  the  dei)th  of  the  stream  and  velocity  and  channel 
conditions.  Tliiv  met  hod  is  specially  adapted  for  Hood  measurementii 
or  when  the  M^hwity  is  so  great  that  tlu»  meter  can  not  be  kept  at  0.0 
depth. 

The  three  principal  nudtij)le-|)oint  methods  in  general  use  are:  The 
vertical  M'l(»citv  curve;  top  and  bottom;  and  top,  liottom,  and  miJ 
depth.  In  tlit»  vertical  n elocity-curve  mc^tliod  a  .series  of  velodtv 
determinations  '.ire  taken  in  the  verticiil  at  regular  intervals,  usuaUv 
from  o.;»  to  I  foot  apart.  Hy  platting  these  velocities  as  abscissas  and 
their  depths  as  ordinates,  and  drawing  a  smooth  curve  through  these 
points,  th(»  verti<*jd  velocity -curM*  is  [noduced,  which  shows  the 
change  in  velocity  fi'om  the  surface  to  the  bottom  of  the  stream.  The 
mean  vt»Iocity  in  the  vt'rtical  is  then  obtained  by  dividing  the  depth 
into  the  area  lumnded  l)v  this  mean  vt'locity  curve  and  the  initial  line. 
Owing  to  the  hMigth  of  time  it  takcN  to  make  these  measurements,  they 
are  st^ldom  used  exce[)t  for  determining  coi^lHcients  for  purposes  of 
comparison  and  for  measurements  un<ler  iic. 
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The  ''acre-foot"  is  the  unit  of  capacity  used  in  connection  with 
storage  for  irrigation  work,  and  is  ecjuivalent  to  43,560  cubic  feet  It 
is  the  <|uantity  reciuired  to  cover  an  acre  to  a  depth  of  1  foot.  There 
is  a  convenient  relation  l)etween  the  second-foot  and  the  acre-foot:  1 
second-foot  flowing  for  twenty-four  hours  will  deliver  S(>,4r(K)  ciihic 
feet,  which  ecjuals  l.i>S8r>  acre-feet,  or,  approxiniatcl}',  2  acre-feet. 

The  expression  ''second-feet  j^er  square  uiile"  means  the  averaj^i^ 
nuinU^r  of  cubic  feet  of  water  flowing  each  second  from  every  square 
mile  of  drainage  area,  on  the  assumption  that  the  i*un-off  is  uniformly 
distributed. 

"Depth  in  inches'"  means  the  depth  of  water  in  inches  tliat  would 
have  covered  the  dminage  area,  uniformly  distributed,  if  all  the  water 
could  have  accumulated  on  the  surface.  This  quantity  is  used  for 
comparing  run-ofi"  with  rainfall,  which  (juantit}'  is  usually  given  in 
depth  in  inches. 

It  should  be  noticed  that  "acre-feet"'  and  "depth  in  inches"'  repre- 
sent the  actual  (juantities  of  water  which  are  produced  during  the 
periods  in  question,  while  "second-feet,""  on  the  contrary,  is  merely  a 
rate  of  flow  per  second. 

The  base  data  for  computing  the  daily  discharge  of  a  stream  are  the 
daily  gage  heights  and  the  various  discharge  meiisurements,  of  which 
there  should  be  sufBcient  number  to  cover  the  range  of  stage.  The 
fundamental  laws  upon  which  these  computations  are  based  are  the 
following: 

(1)  The  discharge  will  reuiain  constant  so  long  as  the  conditions  at 
or  near  the  gaging  station  remain  constant; 

(2)  Neglecting  the  change  of  sloix*.  due  to  the  rise  and  fall  of  the 
stream,  the  discharge  will  Ih»  the  same  whenever  the  stream  is  at  a 
given  stage;  and 

(3)  The  discharge  is  ])()th  a  function  of,  and  increases  gmdually  with, 
tiie  gage  heights.     ("2  and  3  depend  on  1.) 

As  the  beds  of  many  streams  aie  changeable,  the  problem  divide^ 
itself  into  two  class(»s:  (1)  Those  of  streams  with  permanent,  or  pni<^' 
tically  permanent,  beds,  and  ("2)  those  of  streams  with  changeable  l)eds- 
The  base  data  and  methods  of  obtaining  them  are  the  same  for  either 
class,  and  it  is  only  in  the  computation  of  the  me^in  daily  flow  thJ* 
ditt'erent  nu»thods  an*  necessary. 

In  determining  the  daily  discharge  of  streams  with  permanent  liecJ 
the  I'esults  of  the  discharge  measui'euKMits  are  ]>iotted  on  cros8-secti(> 
pa])er,  with  gage  heights  as  ordi nates  and  discharges  as  abscissa- 
Through  these  ])oints  a  smooth  cuive  is  drawn,  which  shows  the  dis 
charge  for  any  gage  height,  and  from  which  a  rating  table  ispreparet 
Aside  from  plotting  the  discharge,  the  m(\*ui  velocity  and  aren  detei 
mined  for  each  discharge  measuicnnent  are  plotted.  Through  the? 
points  the  curves  of  mean  velocity  and  of  area  are  drawn,  and  thi 
rating  curve  is  largely  determined  by  taking  th<'  product  of  the  men 
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ihu'ity  and  the  areii  at  various  stages  as  determined  by  these  curves. 
lese  curves  of  mean  velocity  and  area  are  of  special  value  to  determine 
e  liK'ation  of  the  i-ating  curve  for  stages  at  which  actual  discharge 
easurements  are  not  available  and  for  extending  the  discharge  curve 
itside  the  limits  of  the  measurements.  In  the  preparation  of  the  rating 
ble  the  discharge  for  each  tenth  or  half  tenth  on  the  gage  is  found 
oni  the  curve.  The  first  and  second  diflFerences  of  these  discharges 
e  then  taken  and  adjusted  according  to  the  law  that  they  shall  either 
}  constant  or  increasing,  never  decreasing.  The  discharges  in  the 
ble  are  then  changed  in  accordance  with  these  adjusted  differences. 
1  making  up  the  station-rating  curve  the  individual  discharge  meas- 
rements  and  the  conditions  under  which  they  were  taken  are  carefully 
udied,  in  order  that  proper  weight  shall  be  given  to  each  measure- 
ent.  Kating  curves  in  general  take  the  form  of  a  parabola,  and  as  a 
lie  the  high -water  portion  of  the  curve  approaches  a  straight  line, 
or  stations  of  permanent  chai'acttn*  the  results  of  the  measurements 
oin  year  to  year  should  be  within  5  per  cent  of  the  curve,  with  the 
cception  of  those  taken  during  high  water,  when  the  probable  error 
ay  1k»  as  high  as  10  per  cent. 

The  det<^rmination  of  the  daily  discharge  of  streams  with  change- 
>le  beds  is  difficult,  and  unless  fre<iuent  discharge  measurements 
e  made  the  results  obtained  are  only  roughly  approximate.  For 
reams  with  continually'  shifting  beds,  such  as  Colorado  River  and  the 
io  Grande,  discharge  measurements  are  made  every  two  or  three 
lys,  and  the  discharges  for  the  intervening  days  are  obtained  by 
iter])olation,  modified  by  the  gage  heights  for  these  days.  For  sta- 
ons  with  beds  which  shift  slowly,  or  are  only  materially  changed 
iring  floods,  station- rating  curves  and  tables  can  be  prepared  for  the 
iriods  between  changes,  and  satisfactory  results  can  be  obtained  with 
'^o  or  three  measurements  a  month,  providing  measurements  are 
ken  soon  after  the  changes  tiike  place. 

In  determining  the  flow  for  pericnls  when  the  streams  are  frozen, 
>ecial  rating  curves  and  tables  have  to  ])e  prepared  from  measure- 
ents  taken  under  these  conditions.  The  methods  of  constructing 
ese  curves  and  tables  are  the  same  as  for  open  sections.  The  dis- 
arge  measurements,  however,  are  either  taken  by  integration  in 
rticals  or  by  the  vertical  velocity -curve  method,  as  sufticient  experi- 
*nts  have  not  been  made  on  ic(»-covered  streams  (o  determine  the 
^s  which  govern  the  position  of  the  thread  of  mean  velocity. 
The  Report  of  Prognvss  of  Stream  Measurements  for  the  Calendar 
ar  11)04:,  of  which  this  is  Part  1\',  is  published  in  a  series  of  twelve 
ater-Supply  Papers,  Nos.  124-LSr),  inclusiv(\  under  the  following 
>titles: 

*art  1.  Atlantic  (•<^>ast  oi  New  Kn^lan*!  drainji^c. 
*art  2.  Hudson,  Passaic,  Haritan,  and  Delaware?  River  drainages^ 
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Part  li.  Susquehanna,  Patapsco,  Potomac,  James,  Roanoke,  Cape  Fear,  and  Yadkin 
River  drainages. 

Part  4.  San  tee,  Savannah,  Ogeechee,  and  Altamaha  rivers  and  Eastern  Gulf  of 
Mexico  drainage. 

Part  5.  Eastern  Mississippi  River  drainage. 

Part  6.  Great  Lakes  and  St.  Lawrence  River  drainage. 

Part  7.  Hudson  Bay,  Minnesota,  Wapsipinicon,  Iowa,  Des  Moines,  and  Missouri 
River  drainages. 

Part  8.  Platte,  Kansas,  Meremac,  Arkansas,  and  Red  River  drainages. 

Part  9.  Western  Gulf  of  Mexico  drainage. 

Part  10.  Colorado  River  and  Great  Basin  drainage. 

Part  11.  The  Great  Basin  and  Pacnfic  Ocean  drainage  in  California. 

Part  12.  Columbia  River  and  Puget  Sound  drainage. 

The  territory  covered  by  each  paper  is  given  in  the  subtitle,  and 
the  larger  drainages  are,  for  convenience  in  arrangement,  subdivided 
into  smaller  ones,  under  which  the  data  are  arranged,  as  far  tw  prac- 
ticable, geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  result  of  the  computations  based  upon  the  obser- 
vations and  such  other  information  that  has  been  collected  that  has  a 
direct  l>earing  on  these  data  including,  as  far  as  practicable,  descrip- 
tions of  the  drainage  areas  and  the  streams  draining  them. 

For  each  regular  station  are  given,  as  far  as  available,  the  following 
data: 

1.  Description  of  station. 

2.  List  of  discharge  measurements. 
8.  Gage- height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  nm-off. 
The  descriptions  of  stations  give,  as  far  as  possible,  such  general 

facts  about  the  locality  and  equipment  as  would  enable  the  reader  to 
find  the  station  and  use  the  siime.  They  also  give,  as  far  as  possible, 
a  complete  history  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factoids  in  using  the  data 
collected. 

The  discharge-moasurement  table  gives  the  results  of  the  discharge 
measurcMnents  made  during  the  year.  This  includes  the  date,  the 
h\^drographer's  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  daily  gage  height*^  gives  for  each  day  the  mean  height 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
ings taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
the  morning  and  in  the  evening. 

The  rating  table  gives  discharges  in  second-feet  corresponding  to 
each  stage  of  the  river  as  given  by  the  gage  heights. 

In  the  table  of  estimated  run-otT  the  colunm  headed  ''Maximum" 
gives  the  mean  flow  for  the  day  w  hen  the  mean  gage  height  was  the 


ii4!*^]  INTRODUCTION.  15 

^est,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean 
ge  height.  As  the  gage  height  is  the  mean  for  the  day,  there  might 
ve  been  short  periods  when  the  water  was  higher  and  the  corre- 
onding  discharge  larger  than  given  in  this  column.  Likewise  in  the 
luran  of  ''Minimum"  the  quantity  given  is  the  mean  flow  for  the 
ly  when  the  mean  gage  height  was  lowest.  The  column  headed 
Mean"  gives  the  average  flow  for  each  second  during  the  month. 
pon  this  mean  the  computations  for  the  three  remaining  columns 
hich  are  defined  on  pages  11  and  12  are  based. 

In  the  computations  for  the  tables  of  this  report  the  following  gen- 
ral  and  special  rules  have  been  used: 

Fundamental  rules  for  compiUaiion. 

1.  The  highest  degree  of  precision  roiisistiJiit  with  the  rational  use  of  time  and 
loney  Ih  imperative. 

2.  All  items  of  computation  should  in  general  be  expresses!  by  at  least  two  and  by 
[)t  more  than  four  significant  figures. 

'^.  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve 
hoee  per  cent  of  error  is  5  times  the  average  per  cent  error  of  all  the  other  meas- 
rements  should  l)e  rejected. 

4.  In  reflucing  the  number  of  significant  figures,  or  the  number  of  decimal  places, 
y  dropping  the  last  figure,  the  following  rules  apply: 

(a)  When  the  figure  in  the  place  to  be  rejected  is  less  than  5,  drop  it  without 
banging  the  preceding  figure.     Example:  1,827.4  becomes  1,827. 

(1))  When  the  figure  in  the  place  to  l)e  rejected  is  greater  than  5,  drop  it  and 
icrease  the  prec^eding  figure  by  1.     Example:  1,827.6  becomes  1,828. 

(c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  precede<l  by  an  even 
pire,  drop  the  5.     Example:  1,828.5  becomes  1,828. 

(d)  When  the  figure  in  the  place  to  l>e  rejected  is  5,  and  it  is  preceded  by  an  odd 
pire,  drop  the  5  and  increase  the  preceding  figure  by  1.  Example:  1,827.5 
ecomes  1,828. 

5.  In  construtrting  and  applying  rating  tables  a  maximum  limit  of  one-half  per 
Jut  error  should  seldom  l>e  exceeded. 

Sperial  rule's  for  romputntion. 

1-  Rating  tables  are  to  Ik?  confitructeii  as  close  as  the  data  upon  which  they  are 

*^I  will  warrant.     No  decimals  are  to  l)e  used  when  the  discharge  is  over  50 

"cond-feet. 

2.  Daily  discharges  shall  be  applied  directly  tr>  the  gage  heights  as  they  are 

buiated. 

3-  Monthly  means  are  to  be  carried  out  to  one  decimal  place  when  the  quantities 

■^  Mow  100  second-feet.     Between  100  and  10,000  second-feet,  the  last  figure  in 

'^  monthly  mean  shall  be;  a  significant  figure.     This  also  applies  to  the  yearly 

ean. 

^'  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  months  shall 

't'arriedout  at  least  to  three  significant  Hgnres,  except  in  the  rase  of  decimals, 

here  the  first  significant  figure  is  precoderl  by  one  or  more  "0,"  when  the  (luantity 

'*H  l)e  carried  out  to  two  significant  figures.     Example:  1.25;  .125;  .012;  .0012. 

he  yearly  means  for  these  quantities  are  always  to  be  expressed  in  three  significant 

?^re!?  and  at  least  two  decimal  ])laces. 
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Tho  results  of  thestreum  measurements  made  during  previous  yeiw, 
by  the  United  Stat^^s  Geological  Survey  can  be  found  in  the  followlBj 
Survey  publications.  A  detailed  index  of  the  reix>rt.s  for  yeai*s  previ- 
ous to  1904  is  given  in  Water-Supply  Pai>er  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Rt»port,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  ReiK)rt,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 
189H.  Water-Supply  Pai)er  No.  11;  Eighteenth  Annual  RejK>rt,  Part  IV. 

1897.  Water-Supi>ly   Pa|>er>»   Nos.    15  and   16;    Nineteenth   Annual   Repfjil  J. 

Part  IV. 

1898.  Water-Supply    Papers    Nos.    27  and   28;    Twentieth    Annual   Rei»'rt, 

Part  IV. 

1899.  Water-Supply  Pai^ers  Nos.    :i5   to  39,    inclusive;  Twenty-first  Annual 

Report,  Part  IV. 
19(X).  Water-Supply  PajH^rs  Nos.  47  to  52,  inclusive;  Twenty-second  Annual 

Rei>ort,  Part  IV. 
UM)1.  FAst  of  Missiw^ippi  River,  Water-Supply  PajH?rs  Nos.  65 and  75. 
West  of  Mississippi  River,  Water-Supply  Pa|»er8  N(»s.  66  and  75. 

1902.  F^st  of  Mississippi  River,  Water-Supply  Pai)er8  Noe.  82  an<l  i<^. 
West  of  Mississippi  River,  Water-Sui)|>ly  Pai>er8  Nos.  84  and  85. 

1903.  Ea*^t  of  Mi.^sissippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Pai)er8  Nos.  99  and  100. 

HHM.   Fast  of  Mississippi  River,  Water-Supply  Papers  Nos.  124  to  129,  in(lik«ivp. 
West    of   Mississipi)i    River,    Water-Supply   Papers   Nos.   130  t<i  1-^^ 
inclusive. 

A  limited  lunnber  of  these  are  for  free  distribution,  and  jis  long  as  I 
th(^  supply  lasts  they  may  be  obtained  by  application  to  the  Direitor 
I'nited  States  (leolojifical  Survey  or  to  members  of  Congress.  OtluT 
copies  are  filed  with  the  Sui)erintendent  of  Public  Documents,  Wash- 
ino-ton,  1).  ('..  from  whom  thoy  may  be  had  at  prices  slightly  above 
cost.  Copies  of  (n)vcrnment  publications  are,  as  a  rule,  furnished  to 
the  pu})lic  libraries  in  our  largt*  cities,  where  they  may  })c  consulted 
by  those  intiMcsted. 

COOPKUATION    AND    ACKNDWI.EnOMKNTS. 

Most  of  th(^  m<»asuremcnts  presented  in  this  paper  have  })een  obtained 
through  local  hydrographcrs.     Acknowledgment  is  extended  to  other 
}>ersonsand  corporations  who  have  assisted  local  hydrographcrs  or  hav^ 
cooperated  in  any  way,  cither  })y  furnishing  records  of  the  height  o' 
water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabetically  by  Stiites,  gives  the  nam^- 
of  the  resident  hydrographcrs  and  others  who  have  assisted  in  furnislT* 
ing  and  preparing  the  data  contained  in  this  report: 
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Uihama, — District  hydrographer,  M.  R.  Hall/'  assisteil  by  J.  M.  Gilen,  W.  E.  Hall, 
B.  S.  Drane.  Dr.  E.  A.  Smith,  State  geologist,  has  i)ai(i  the  salaries  of  river 
^rvers  at  Beck,  Pera,  Stiirclevant,  Jenifer,  Riverside,  Nottingham,  Elk,  and  Cen- 
iHe.  Gage  heights  were  furnished  by  the  Corj>8  of  Engineers,  V.  S.  Army,  for 
IS,  Cordova,  and  Tuscaloosa,  and  by  the  Unite<l  States  Weather  Bureau  observer, 
*.  Chaffee,  for  Selma  and  Montgomery. 

eorgki. — District  hydrographer,  M.  R.  Hall,  assistcni  by  J.  M.  Giles,  W.  E.  Hall, 
V  Drane,  F.  A.  Murray,  and  O.  I*.  Hall.  Prof.  W.  S.  Yeates,  State  geologist,  has 
I  the  nalaries  of  river  observers  at  Tallulah  Falls,  Groveland,  DavislKjro,  RiMds- 
\  Milledgeville  (part  of  year),  Greensboro,  Buckhead,  Flovilla,  Lithonia,  Coving- 

Xorcross,  Demorest,  Freemans,  Cantons,  Carters,  and  Cartecay.  J.  M.  Young- 
k1  has  furnished,  without  cost,  gage  heights  for  Augusta.  The  following  Unite<l 
es  Weather  Bureau  officials  have  furnished  gage  heights  for  the  United  States 
ither  Bureau  stations,  as  noted  in  the  description  of  stations:  D.  Fisher,  Augusta, 
;  J.  B.  Marbury,  Atlanta,  (ia.;  and  J.  R.  Weeks,  Macon,  Ga.  TransjMjrtation  has 
n  fumishe<l  by  J.  S.  B.  Thompson,  general  agent  of  the  Southeni  Railway;  by 
Wkley,  superintendent  of  the  third  division  of  the  Settl)oar<l  Air  Line  Railway; 
Thomas  K.  Scott,  general  manager  of  the  Georgia  Railroad;  by  James  T.  Wright, 
-president  and  general  manager  of  the  Macon,  Dublin  and  Savannah  Railroad; 
J.  II.  Ellis,  vice-president  and  general  manager  of  the  Atlanta,  Knoxville  and 
them  Railway;  by  C.  A.  Wickersham,  pn»sident  and  general  manager,  Atlanta 

West  Point  Railway  and  Western  Railway  of  Alabama;  l)y  W.  L.  Mapother, 
stant  to  president  of  Ix>ULsville  Railroad.  The  alx^ve  trans|M)rtation  was  not 
WxmhX  to  the  State  of  Georgia,  but  was  al.so  furnishe<l  for  the  StuU^  of  South 
tlina,  Alal>ama,  Mississippi,  and  Tennessee. 

lxsh<ftippi. — District  hydn)grapher,  M.  R.  Hall,  assiste<l  by  J.  M.  Giles  and  W.  K. 
1.  Gage  heights  were  furnishe<l  by  the  United  States  Weather  Burton  officials 
he  stations  at  Yazoo  City  and  Columbus. 

orth  Carolina. — District  hydrographer,  M.  R.  Ilall,  assisted  by  J.  M.  (files,  B.  S. 
ne,  an<l  O.  P.  Hall.     Dr.  C.  A.  Schenck,  director  of  the  Biltmore  Si'h<K>l  of  For- 
y,  paid  the  gage  readers  at  Davidsons  River,  Sitton,  an<i  Pinkl)e<l. 
nfth  ('arolimt. — District  hydrogra[)her,  M.  R.  Hall,  assiste<l  by  J.  M.  (iiles,  W.  K. 
1,  B.  S.  Drane,  and  F.  A.  Murray. 

8ANTEE  RIVKK  J>HAINAC;K  HASIX. 

kntee  River  is  formed  in  the  central  purt  of  South  Carolina  hy 

junction  of  Congaree  and  Wateree  rivers,  flow.s  southeast,  and 
ers  the  Atlantic  Ocean  about  10  miles  north  of  Cape  Romain.     It 

a  total  length  of  alx>ut  ISO  miles  (following  the  course  of  the  river) 
1  drains  an  area  of  about  15,000  squan*  miles.  It  is  a  navigable 
mm  for  its  entire  length,  and  of  course  offers  no  op|X)rtunities  for 

development  of  power. 

Vateree  River,  the  more  northerly  of  th(^  two  parent  streams,  rises 
the  eastern  slope  of  the  Blue  Ridge,  in  McDowell  County,  N.  C, 
[  flows  tirst  northeast  and  then  east,  then  l>ends  abruptly  southeast 

flows  in  this  geneml  direction  across  the  south-central  portion  of 
rth  Carolina  and  across  the  north-central  part  of  South  Carolina  to 
junction  with  the  Congsiree,  practically  pamlleling  the  course  of 
ikin  and  Pedee  rivers.  This  stream,  throughout  its  course  in 
rth  Carolina,  and  also  through  that  part  of  its  course  in  South  Caro- 
i  above  the  mouth  of  Wateree  Creek,  is  known  as  Catawba  River. 

rtO(fl<*e  of  district  hydnjumptnT  f<>r  S/.wflj  Atlanlir  Stat.-,  vti  T«.m\»\«'  r.outv,  K\\>i\\Va,v\«.. 
JHR  127— m 2 
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The  total  length  of  the  stream  is  about  270  miles  in  a  stmight  line,  and  j 
about  450  miles  when  all  the  windings  are  followed. 

The  Wateree  is  navigable  as  far  as  Camden,  but  above  that  point  j 
the  fall  is  so  great  that  navigation  is  impracticable.  In  182^  and 
following  years  the  State  of  South  Carolina  spent  large  sums  in  the 
attempt  to  render  the  river  navigable  by  means  of  locks  and  daD». 
Some  large  and  imjwrtant  works  were  constructed  at  great  expense, 
but  the  undeitaking  was  abandoned  before  their  completion. 

The  drainage  basin  resembles  that  of  the  Yadkin  in  many  respects, 
the  upper  portion  of  the  stream  flowing  between  parallel  ranges  of 
mountains,  from  which  it  receives  many  tributaries,  affording  much 
power.  The  average  width  of  the  valley  of  the  main  stream  in  North 
Carolina  is  only  from  15  to  20  miles,  and  the  fall  in  the  main  stream 
is  considemble.  The  greater  part  of  the  drainage  basin  is  hilly,  and 
the  upi)er  portions  are  mountainous.  A  numl>er  of  the  tributary 
streams  rise  and  flow  for  almost  their  entire  length  in  high  mountains. 
About  i)5  per  cent  of  the  upper  part  of  the  basin  is  in  forest.  Lin- 
ville  and  John  rivers,  the  princiiml  tributaries  in  North  Carolina, 
flow  in  country  of  tliis  character,  and  their  basins  are  almost  entirely 
forested. 

Wateree  River  crosses  tlie  fall  line  al)Out  5  miles  above  Camden, 
S.  C,  in  rapids  about  5  miles  in  length,  with  a  total  fall  of  about  5*2 
feet.  The  (in^at  Falls  of  the  Catawba  are  some  distance  aljove.  This 
is  the  largest  power  in  South  Carolina,  and  one  of  the  largest  in  the 
Southern  Sbites,  the  available  fall  being  173  feet. 

The  average  rainfall  in  the  btusin  is  about  50  inches,  the  annual  total 
increasing  as  the  stream  is  ascended.  The  greatest  flood  ever  expe- 
rienced on  the  river  was  in  May,  11)01,  the  gage  reading  at  the  Kock- 
hill  station  being  24.15  feet,  and  the  measured  discharge  nearly  151,<HMI 
second-feet,  or  nearly  50  sec()nd-fe<*t  i)er  s(|uare  mile  from  the  draina^r^ 
})asin  above  the  station.  The  greatest  flood  previously  expi^rienced 
on  the  stream  was  in  1S()5.  This  was  only  about  2  feet  lower  than  the 
flood  of  May,  11M)1,  on  the  lower  part  of  the  river,  but  the  May  ri^<e 
exceeded  all  previous  records  on  the  upper  portion  of  the  river  by 
from  8  to  15  fec^t. 

The  mininuun  flow  reconled  for  the  liockhill  station  is  1,3(K)  se<*ond- 
feet,  or  about  0.43  second-foot  per  square  mile.  This  occurred  in 
September,  181)5  and  1S1K>.  The  n)aximuni  flow  is  about  110  times  the 
minimum.  During  11U)4  the  mininuun  flow  was  810  second-feet  at  the 
Catawba  station.  This  was  due  to  tiie  storing  of  water  at  the  new 
dam  near  Rockhill. 

The  Congaree,  the  second  and  more  southerly  of  the  two  streams, 
which  by  their  union  form  the  Santee,  is  formed  })y  the  junction  of 
Broad  and  Saluda  rivers  between  Lexington  and  Richland  counties, 
S.  C,  whence  it  flows  in  a  general  southeasterly  direction,  but  in  a  very 
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rtuous  channel,  for  about  60  miles  to  its  junction  with  the  Waterec. 
ae  stream  is  navigable  to  Columbia,  the  capital  of  the  State^    There 

crosses  the  fall  line,  giving  rise  to  a  very  tine  water  power,  the  only 
aeon  the  stream,  which  is  being  extensively  used  in  the  manufactur- 
1^  enterprises  of  Columbia. 

firoad  River  rises  on  the  eastern  slope  of  the  Blue  Ridge  near 
lickory  Nut  Gap,  in  the  southwestern  part  of  McDowell  County  and 
ae  northeastern  part  of  Henderson  Count}',  N.  C,  and  flows  in  a 
•eneral  southeasterly  direction  across  a  portion  of  south-central  North 
lirolina  and  north-central  South  Carolina  to  its  junction  with  the 
Uuda  at  Columbia.  The  length  of  the  river  in  a  straight  line  is 
bout  128  miles,  but  it  is  much  greater  if  the  course  of  the  river 
i  followed. 

In  general  charac*ter  the  drainage  basin  closely  resembles  those  of 
he  Yadkin  and  the  Catawba.  It  lies  entirely  above  the  fall  line,  is 
without  lakes,  and  is  well  wooded,  especially  in  the  upper  portion,  and 
he  soil  is  generally  loose  and  porous. 

The  rainfall  of  the  basin  averages  a}x)ut  51  inches,  of  which  al)out 
.3  inches  fall  in  spring,  the  same  in  summer,  about  10  in  autumn,  and 
ibout  15  in  winter.  It  is  probable  that  the  precipitation  in  the  region 
il)out  the  headwaters  is  much  greater  than  these  amounts  indicate. 

The  maximum  flood  recorded  at  the  Alston  station  on  this  stream, 
^5  miles  above  Columbia,  occurred  in  May,  1901,  the  estimated  dis- 
Aarge  being  131,0(X)  second-feet,  equivalent  to  about  28  second-feet 
per  square  mile.  The  minimum  flow  recorded  at  the  same  place  is 
1,250  second-feet,  equivalent  to  0.27  second-foot  per  square  mile. 
This  occurred  during  October,  1904.  The  maximum  flow  is  therefore 
ibout  105  times  the  minimum. 

Saluda  River  is  formed  in  western  South  Carolina  by  the  junction 
>f  the  North,  South,  and  Middle  forks,  and  flows  southeast  to  its  junc- 
ion  with  Broad  River,  the  length  of  the  stream  being  about  110  miles 
n  a  straight  line.  The  throe  forks  are  mountain  streams,  and  the 
haracter  of  the  drainage  basin  is  similar  to  that  of  Broad  River. 

The  average  rainfall  over  the  basin  of  the  stream  is  51  inches,  the 
mount  and  seasonal  distribution  being  similar  to  that  on  the  Broad, 
he  maximum  flood  recorded  at  the  Waterloo  station  on  this  stream 
ccurred  in  February,  1902,  the  rise  being  23  feet  above  low  water, 
nd  the  estimated  discharge  being  about  18,500  second-feet,  cquiva- 
ent  to  about  18  second-feet  per  square  mile.  The  minimum  dis- 
harge  so  far  recorded  is  200  second-feet,  or  al)out  0.19  second-foot 
>er  square  mile.  This  occurred  during  October,  1904.  The  maximum 
lischarge  is  therefore  about  108  times  the  miiiinumi. 

The  following  pages  give  the  results  of  the  data  collected  in  this 
Irainage  during  1904. 


CATAWBA    KIVER  NKAR  CATAWBA,  8.  C. 

This  station  wa.s  established  in  order  to  continue  the 
Catawba  Kiver  after  the  Rockhill  station  had  been  abai 
very  favomble  section  was  found,  but  this  one  was  sel 
most  avaihible  one,  and  a  temporary  gage  was  put  in  by 
on  September  11,  1903,  in  order  to  start  the  gage-height  i 

The  station  is  located  at  the  bridge  of  the  Southern  Rail 
southeast  of  Catawba,  S.  C,  and  about  2  miles  below  the 
the  Seaboard  Air  Line  Railway.  The  deck  bridge,  from 
urements  are  made,  is  a  three-span  wooden-lattice  structu 
feet  long,  with  250  feet  of  trestle  approach  on  right  bank 
on  the  left  bank.  At  ordinary  stages  the  river  is  about  41 
at  high  stages  the  banks,  which  are  rather  high,  will  over 
extent,  })ut  all  water  will  pass  under  the  bridge  and  its 
The  bed  is  partly  rock  and  wiir  probably  shift  little.  Tl 
straight  above  and  below  the  bridge.  The  current  is  slu 
water— rather  too  much  so  for  accurate  work.  The  bridg 
at  right  angles  with  the  current  and  corrections  are  i 
widths  in  computing  measurements. 

The  measurements  are  made  from  a  plank  footway  c 
members  of  the  bridge.  The  initial  point  for  sounding^; 
edge  of  the  capstone  on  the  left  bank  pier.  The  gage 
1  by  4  inch  timber,  reading  from  zero  to  12  feet,  and  cor 
5-foot  sections  and  a  2- foot  section  fastened  to  a  3  by  10 
which  is  driven  into  the  bed  of  the  river  and  spiked  to  a 
It  is  located  on  the  left  bank  of  the  river,  about  8)  fee 
bridge.  A  second  section  of  gage  is  attached  to  a  tree 
small  branch,  about  200  feet  fiom  river,  and  the  same  di^ 
the  bridge.     This  section  extends  from  12  to  27  feet. 

Bench  mark  No.  1  is  the  top  of  the  joint  plate  on  tl 
bottom  choixi,  at  a  point  44  feet  from  the  initial  point.  ] 
is  31.70  feet  above  the  zero  of  the  gage,  l^nch  mark  No. 
ard  coDPer  vluir  set  in  a  solid  rock  oroiectinir  from  wa 
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Discharge  mettgurements  of  Catawba  River  near  Catawba^  S.  C,  in  190S  ami  1904- 


Date. 


Hydrographer. 


Width. 


1903. 

Aogofit  10 j  J.  M.  Gilea  . . . 

September  11  . . ! do 

October  23 ', do 

December  1 1 ...  I do 


1904.  I 

MarchT J.  M.  Giles.... 

MarchS'* do 

March  9" do 

March  21 do 

May7 1 do 

Jnly25 ' do 

'September  12 do 

November  21 do 


Feet. 
385 
389 
378 
375 


392 
356 
355 
379 
393 
415 
426 
436 


Area  of 
section. 


Mean       '     Gage        ni«Ph«rirP 
veloeity.    ,    height.      Di.>*charge. 


Stfuare/eet. 
2,682  I 
2,989 
2,646 
2,649 


3,641 
3,  855 
3,887 
3, 08() 
3,291 
3,:«8 
3, 03() 
3,345 


Feet  per  see.        Feet.        See(md-/tet. 


0.93  I  2.52 

1.32  3.02 

.85  '  2.30 

.  78  2. 40 


1.76 

5.22 

4.53 

.95 

1.00 

1.14 

.33 

.58 


4.00 
8.20 
7.85 
2.  75 
2.  90 
2.98 
l.()5 
2.22 


2,506 
3,944 
2, 253 
2,057 

6,421 
20,  i:w 
17,610 

2,  943 

3,  279 
3,  8()(> 
1,016 
1,926 


o Taken  at  Seaboard  Air  Line  Railway  bridge. 
Mean  daily  gage  height^  in  feet ^  of  Catawba  River  near  Catawfxiy  S.  C.^for  1904. 


Dny. 


3 ....... 

I 

k .,_*..; 

« _; 

7 ,.__ 

«. 

9 

10., 

ij 

13..,., 

11 ,._... 

H [[[ 

It ^^" 

» [][[[_[[ 

lit 

a,., 

s.., 

a... ' '■' 

ai,., 

a._ 

21,,  " ' " 

27.^   "  '" ■ 

2^        "'■"-*' 

29  ."  ' 

*).      

31.    


Jan. 

2.40 
2.30 
2.30 
2,90 

2,30 

a.  20 

2.10 

Z^ 
2.40 

•L-m 

2.30 
2.80 
2.20 
2.00 
2. 10 
2.90 
a.  20 
2.20 
2.40 
2.40 
2.60 

B.W 

9.00  ' 

2.fift 
2.00 
1.50 
2.40 


Feb.     Mar. 


3,  Oil 
3^20 
2.30 
2:30 

2.m 

2.90 
2.60 
2.  IK* 

3.30 

9.  DO 

2.  an 

2,  so 
2,S0 

2.m 

2,30 
2.40 
9.40 
3.90 
tt.MO 
7.00 
A.  30 
4.00 
9.fiO 

a-.-io 

4.10 
3.f.0 


3.50 

3.30 

B.JO 

3.30 

3.00  I 

3.00 

4,20  j 

7.40 

5.00  I 

4,011 

3.60 

3,ilU  I 

3.30 

3.130 

X2U 

2,tt.'i 

2.90 
2.75 
2.7."!  , 

±in 

2,90 
3.40  ' 

:i,  nh 

3.05 
2.95  f 

2.  H.'» 


Apr. 

2,7(1 
2.75 
2.m 

±e^ 

2.1^ 

zm 
2.m 
2.m 

170 
2.M 
3.2U 
2.9ft 

2.7ft 
2.IV^  I 

2M) 
2.till  I 

±m  I 
'J.  rni  [ 

J.  TtO  , 
J.  00 

j.rio 

ii.70 
±m 

•I.  55 


May. 

2.m 
2.45 

Z.^ 
2.4.'» 
2.  HO 
WJt^ 

2.  HO 
2.^ 
3.3A 
1.70 

U.UO 
3.(0 

:t,ao 

2.W 
2.75 
2.70 
3.J-1 
3.00 
2.  "."i 
2.  .Vi 
2,40 
2.S5 
2.  JO 
2,  :wi 
2.  ;io 

2.  '25 
2.  20 

2.  :r» 


June.     July.     AufiT.     Sept. 


I 


5.40 
4.20 
3.70 
3,0ft 
2.hft 
3.20 
3wO 
2.W 
2.115 
2,ft> 
2.6ri 
SLTO 
2.4.% 
2.:i5 
2.2f* 
2.20 
2. 'JO 
140 

±m 

2.(0 

2,  aft 

2.!!0 
2,  IK 
2, 10 
2.10 

;».  5.') 
(i.  :C) 


ft.fiO  ■ 

3.  eft 

3J10 
2.lifi 
ti.50  I 

2.:k  ' 
2.:i0  ] 

2.  IVi 

2.  i-j  I 

2,S.ft  I 
2.40 
2,3.^  I 
2.yfl 
2.70 

irm 

2.UV 
2.10 

2.yr» 

1.1KV 
2  ^tTi 

2.m 

2.*Ki 
2.  OJ 

2.  iivt 
2.ifj 
I.W 
1.  05 

3.  05 


Sl.35 
4.00 
4.70 
:*.  70 
3.40 
4.00 
4.0^1 
lO.Ofi 

6.40 

1.  yft 

ft,  7ft  ' 
SI  7ft  j 

4, 70  I 
5,10 
liOtl 
2.1^  I 

2.ytJ 

2,  it) 
2..V* 

'.i  m 

5,  K> 

1^.m 

2.  IH) 
2.<iU 


2.W> 
3.30 
4.1W 

3  -irv 

4.0& 
ft.  40 
3.&1 

zm 

2.45 

1.70 
2,»0 
■2.15 
12U 
lift 
2,20 
2,10 
2,1ft 

2,  JO 
UB.% 
t.Un 
2,Wt 

l.ilft 
2.1'U 
100 

1.5;-. 
I.  CO 


um 

"1,40 

1.H5 
l.7.'i 
L6S 
1.70 
1,7ft 

im 

1.9ft 

i.wr 

1.K5 
LHO 
1.75 
1.70 
1.70 
LHh 
1.NI1 

l.7^ 

^■l.ltTi  I 
1.70 
1.75  ' 
1.7ft 
hHh  I 
L70 

I,  OTi 
1 .  7ft 

1 .  75 
l.H) 
l.S.^. 


No\\  I  net" 


1.^^  , 

LHft 

l.HO 

..ir, 

3.  la  ' 

145 

l^ft  f 

14ft 

2. 1ft 

2,a'i 

2.  INI 

l,!Ai 

%,  00 

4.^)t^ 

4.0t 

:(,  0(1 
iw 
i:60 
lift 
I2(t  I 

I3rt  I 
lift 

110 

iir» 

IJIO 

1 15 

1  ih 

1 .  ".»5 
1.95 


l.flft 
lift 
14ft 
155 
170 
.ft.  05 
l,6.ft 
3.  lift 

:vou 

2.70 

2.I1O 
2,40 

;;.:«) 
120 
lur) 

135 
1M5 

a.  25 
i'i& 
lis 

105 

IJtft 
^, ,«) 
1(1) 

±W) 
3. 05 
3.16 
191 


a  Storing  water  at  the  now  durn  at  licK'k  Hill,  S.  C.  aceouuls  tot  \ovc  <\\\^'h. 
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STREAM    MEASUREMENTS   IN   1901,  PART   IV. 


Rating  tcMefor  Catawba  River  near  ( htawbay  S.  C,  from  Sepiember  11^  1903^  to  1 

31, 1904. 


Gage 
height. . 

1 
DUwharge.  | 

Gage 
height. 

Diiicharge.  1 

1 

Gage 
height. 

i     Gage 
,   height. 

1 

1 

tYct, 

Second-feet.  |, 

Ftei. 

fM. 

Scconorffet. 

•      FM, 

Sefo 

1.40 

810     1' 

2.10 

1,655    1 

2.80 

3,200 

1    3.50 

:   5 

1.50 

900     t 

2.20 

1,825    1 

2.90 

3,470 

1    3.60 

1   ^ 

1.60 

1,000     |, 

2.30 

2,015    1 

3.00 

3,750 

i    3.70 

i  ^ 

1.70 

1,110    ij 

.2.40 

2,225 

3.10 

4,035 

■    3.80 

\  ^ 

1.80 

1,2:^   ', 

2.50 

2,450    1 

3.20 

4,325 

,    3.90 

1  ^ 

1.90 

i,:i60  ,; 

2.60 

2,690    1 

3.30 

4,615 

I    4.00 

1  6 

2.00 

1,500 

2.70 

2,940    I 

! 

3.40 

4,910 

1 

The  above  table  is  based  upon  12  discharge  measurements  made  during  19 
It  is  well  defined  between  gage  heights  1.5  feet  and  4.0  feet.  Above  4.0  i 
fairly  determined.  The  table  has  been  extended  beyond  these  limits.  Ab 
height  3.60  feet  the  rating  curve  is  a  tangent,  the  difference  being  300  per  te 

Estimated  monthly  dUcharge  of  (htawba  River  near  Catatvbaj  S.  C,  for  1903  a 
[Drainage  area,  1,514  oquare  miles.] 


Discharge  in  second-feet. 


Month. 


1903. 
Septeml)er  11-30  .. 

October 

November 

December 


1904. 


January  . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October  . . . 
November . 
Deceml>er  . 


The  year 


Maximum. 


16,300 
4,910 
6,400 
3,470 

6,400 

15,  700 

16,900 

4,  325 

8,800 

13,750 

11,2(X) 

24,850 

10, 900 

1,480 

9,400 

9,  850 

24,850 


Minimum. 


1,825 
1,825 
2,015 
2,015 

900 
1,825 
2,  940 
2,  337 
1,825 
1,578 
1,480 
2, 450 
950 
810 
1,230 
1,480 


RUDH 


I  Second-feet 
Mean.      |  persouare  ' 


3,962  ! 
2,313  I 
2,754  j 
2,269 


2,313 
4,783 
5,366 
2,808 
3,344 
3,599 
3, 172 
7,629 
2.883 
1,198 
2, 451 
2,994 


810    3,545 


2.62 
1.53 
1.82 
1.50 

1.53 
3.16 
3.54 
1.85 
2.21 
2.38 
2.10 
5.04 
1.90 
.791 
1.62 
1.98 

2.34 


^^hoyt!'^]  SANTEE    river    DRAINAGE    BASIN.  23 

CATAWBA   RIVER  NEAR  MORGANTON,  N.  C. 

The  original  station  was  established  June  19,  1900,  in  connection 
with  the  hydrographic  investigation  of  the  Southern  Appalachian  area, 
at  which  time  a  wire  gage  was  installed  on  the  highway  bridge  on  the 
road  from  Morganton  to  Ilartland.  In  May,  1901,  the  river  through- 
out this  jmrt  of  its  course  rose  from  8  to  15  feet  higher  than  ever  before 
known,  and  the  bridge  and  gage  were  destro3'ed.  The  present  station 
was  established  May  15,  1903,  by  E.  W.  Myers,  assisted  by  B.  S. 
Drone,  at  the  bridge  which  was  built  to  replace  the  one  carried  away 
by  the  flood  of  May,  1901.  The  station  is  1  mile  north  of  Morganton 
and  about  200  yards  below  the  mouth  of  Upper  Creek.  The  standard 
chain  gage  with  inclosed  scale  is  attached  to  the  lower  chord  of  the 
downstream  side  of  the  bridge.  The  zero  of  the  scale  is  about  94  feet 
from  the  initial  point  for  soundings.  The  length  of  the  chain  from 
the  end  of  the  weight  to  the  marker  is  36.95  feet.  The  gage  is  read 
,  once  each  day  by  Hort  Edmunson.  Discharge  measurements  are 
made  from  the  downstream  side  of  the  single-span  steel  highway  bridge 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
left  end  of  the  downstream  hand  rail.  Distances  are  laid  off  along  this 
rail  and  are  marked  in  white  paint.  The  channel  is  straight  for  about 
^^^  feet  above  and  for  about  600  feet  below  the  station.  The  current 
is  swift.  The  right  bank  is  low  and  overflows  to  a  slight  extent  on 
account  of  erosion,  but  all  water  passes  l>eneath  the  approach  to  the 
bridge.  The  left  bank  is  high,  rocky,  and  wooded.  The  bed  of  the 
stream  is  rocky,  with  sand  and  gravel  near  the  right  bank. 

Bench  mark  No.  1  is  the  left  side  of  the  upper  surface  of  the  sixth 
floor  beam  at  the  downstream  side  of  the  bridge,  13  feet  to  the  right 
^^  the  zero  of  the  gage.  The  point  is  indicated  by  a  spot  of  white 
paint  and  the  letters  B.  M.  When  the  gage  reads  zero  the  water  sur- 
face is  34.77  feet  })elow  this  point.  Bench  mark  No.  2  is  a  copper 
P'ug  set  in  cement  in  a  rock  on  the  left  bank  24.3  feet  back  of  the 
^^itial  point  for  soundings,  and  is  3  feet  downstrean)  from  the  line  of 
^te  downstream  truss.  It  is  about  1^  feet  above  the  road  and  is 
^'^^'losed  in  a  circle  of  white  paint  and  marked  '"  B.  M.''  Its  elevation 
^^  37.37  feet  above  datum  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
tte  direction  of  M.  K.  Hall,  district  h\'drographer. 
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24  STREAM   MEASttRKMKNTS   IN   1904,  PAftt   IV.  t>io.K 

DiMchnrge  menmrements  of  OiUiwha  River  near  Morganion,  X.  C,  in  190-1  and  l$Ol 


DHtO. 


HydrographtT. 


1903. 

Fi'hnmryl3 K.  W.  Myern... 

May  5 ilo 

May  5 <lo 

June  25 do 

June  25 do 

August  21 B.  8.  Dmne 

Au^just  21 do 

()rtol)er28 do 

()(t(>l>er  28 do 

I)tHvnd>er  11 do 

|)eceinlH»r  11 <lo 


v.m. 

Fe!>ruaryl7 H.  S.  I)ran«v 

Man-h  IS , <lo 

March  IS ' do 

May  5 ; do 

May  27 ! <lo 

July  21 ; do 

Aujrust  19 do 

September  2^) do 

Sept<*ni])er  2^) do 

IVciMuber  15...  | <lo 

Decendxjr  16...' do 


Area  of 
Motion. 

Me«n 
velocity. 

hSJSt. 

[Hx>htip. 

Squarr/eet. 

FM  per  tee. 

»rt. 

SecmtiM 

850 

3.36 

2.77 

2,»n 

726 

2.28 

2.04 

1,S» 

726 

2.33 

2.05 

l,fi»l 

611 

2.09 

.         I.ft3 

1.2:6 

611 

2.10 

1.95 

1,282 

552 

2.14 

1.77 

1,181 

554 

2.15 

1.76 

1.1S8 

458 

1.15 

1.16 

n» 

462 

1.21 

1.18 

.V» 

439 

1.0i> 

1.19 

4* 

440 

1.  12 

1.22 

4ifi 

435 

1.24 

1.23 

^'» 

622 

1.31 

1.56 

«1»» 

615 

1.37 

1.56 

K4:{ 

641 

2.04 

2.08 

1,3(6 

458 

1.68  1 

1.48 

771) 

415 

1.08  ; 

1.01 

447 

427 

1.49  ; 

1.28 

637 

'^o6 

1.10 

1.0* 

syi 

:«>6 

1.11 

1.01 

'^ 

:^94 

1.15; 

1.15 

454 

4a5 

1.23  ' 

! 

1.18 

M^ 

txV!^^  SAKTEK   RIVER   DRAINAGE    BABIN.  25 

Main  daUtj  gage  height,  in  feel,  of  Oatatpba  River  near  Morganton,  N.  C,  for  1904- 


Day. 

Jan. 

Feb. 

Mar. 

1.80 
1.65. 
1.60 
1  55 

Apr. 
1.56 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

0.96 
.95 
.96 
.90 
.95 

Nov. 

1.00 
1.00 
1.10 
1.75 
1.50 
1.30 
1.15 
1.10 
1.10 
1.06 
1.00 
1.00 
1.80 
1.50 
1.35 
1.25 
1.20 
1.20 
1.10 
1.00 
1  nr> 

Dec. 

1.25 
1.25 
1.26 

1.30 
1.30 
1.25 
1.25 

i.:v> 

1.95 
1.70 
1.50 
1.36 
1.50 
1.35 
1.30 
1.30 
1.35 
1.30 
1.30 
1.35 
1.30 
1.25 
1.25 
1.20 
1.15 
1.10 
1.10 
1.05 
1.10 
1.10 
1.20 
1.16 
2.40 
1.70 
1.30 
1.65 
1.50 
1.40 
1.35 

3.10 
2.35 
1.90 
1.70 
1.95 
2.30 
2.45 
2.00 

1.70 
2.20 
1.55 
1.90 
2.20 

1.10 

1.50      1.35  1    3.25 
1.45       3.30  1    2.40 

1.15 

1.25 

1.20 
1.20 
1.20 
1.50 
1.30 
1.20 
1.20 

1.40 
1.40 
1.40 
1.50 
1.55 
2.65 
1.70 
1.60 
1.60 
1.60 
1.55 
1.50 
1.45 
1.55 
1.45 
1.40 
1.35 
1.40 
1.40 
1  45 

2.60  1    2.10 
2. 15  :     1. 90 
1.80  1     1.75 

1.40 

1.25       1-50 

1.70 

1.-25 
1.36 
1.90 
1.70 
1  ft.S 

1.50 
9.20 
4.30 
2.80 
2.30 
2.10 
1.90 
1.80 
1.80 
1.75 
1.65 
1.60 
1.60 
1.55 
1.50 
1.50 
1.60 
1.60 
1.90 
2.00 

1    iM\ 

1.50  \      .96 
1.40,     1.10 
1.30       1.00 

2.05 

1.70 
3.50 
4.10 
3.05 
2.40 
2.10 
2.00 
1.95 
1.90 
1.70 
1.65 
2.30 
2.90 
1.80 
1.60 
1.60 

1    R.^ 

1.95 
2.00 
1.65 
1.60 
1.70 
1.5;'^ 
1.45 
1.45 
1.40 
1.45 
1.65 
1.60 
2.05 
1.80 
1.55 
1.45 
1.40 
1.35 
1.30 
1.30 
1.40 
1.65 
1.85 
2.50 

1.55 

1.40 

"     '  1 
1.70       1.30  1     1.06 

1.36 

2.10 
2.05 
2. 40 
1.K5 

1.30 

i.a5 

1.30 
1.25 

1.00 
.95 
.96 
.90 
.90 
.96 
.90 
.86 
.95 
.90 
.90 
.90 

1.36 

1.20       1.50 
1,20       1-40 

1.35 
1.25 

1.20 
1.20 
1.20 
I.JO 

1.40 
1.36 
1.35 
1  .% 

1.26 

l.a5       1-20 

1.20 

, 

1.50 
1.50 
1.40 
1.35 
1.30 
1.40 
1.35 

1.15 
1.10 
1.05 
1.05 
1.10 
1.10 
1  in 

1.15 

1.15 

1 

1.15!     1.30 
1.15       1.30 

1.20 
1.25 

1.. 

1.15  '    1  sn 

1.20 

1 

1.15 
1.20 
1.25 
2.40 
1.65 
1  50 

1.30 
1.30 
2.80 
2.40 
1.85 

1    70 

1.15 
1  \h 

, 

1.40;     1.05 
2.40       1.05 
2  40  1     1  f^ 

90        1  a5        J   10 

t... 

90  !     1  n.'i        \  (^ 

1.... 

1.35  ■     1.60 
1.35  ,     1.60 
1.60  j     1.70 
1.60       1.45 
1.45       1.50 
1.40       1.55 
1.35       1.65 
5.25 

.90 
.95 

1  10  i     1  05 

1.60 
1.50 
2  00 

i.a5 

1.05 
1  n^ 

1  nn  1     \  '}l^ 

■ 

1  40       1  60 

1  00       1  n(% 

1  30 

1.40       1.80       1.85 
1  35  i     1  fln  :     i  «n 

.96 
.95 

1.00 
.95 

1.00 

l.a5 
l.a5 
1.10 
1.10 

1  75 

1.65  '     1.00 
1.40       1.00 
1  30  i        ^ 

2  05 

1.35 
1.35 
1.30 

1  80  i    ^  "^^ 

1  55 

1.60 
1.56 

1  50 

1.40 

1   4.S 

1        1 

^hnjUiltlefor  Calawbd  River  ne( 

ir  Morganton,  N.  C.jfrom 

Janxui 

r/ 

1  Ito  DecemlterSl, 

1904. 

Sei-ond-fed. 
252 
307 
372 
447 
527 
612 

Gage 
height. 

Feet. 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 

Discharge. 

Sfcttrui-fect. 

702 

800 

908 

1,026 

1,156 

1,300 

h^l^ft.    «" 

^-harge 

1     Gage 
1    height. 

Dischai 

■ge. 

O.80 
.9() 
1.00 
1.10 
1.20 

fVet. 
2.00 
2.10 
2.20 
2.  30 
2.40 
2.  50 

Sec 

md-fert. 

1,460 

1,640 

1,830 

2,  025 

2,  220 

2,415 

2. 
2. 
2. 
2. 
3. 

i 

60 

70 
80 
90 
00 

Sfcond-feei. 
2,610 
2,  8a5 
3,000 
3, 195 
3,390 

^he  alM)ve  taV)le  is  ba^ed  iiprm  (ii.-jcharge  ineasiireinents  made  during  1903  and 
M.  It  is  well  defined  l>et\v«HMi  gage  heights  1  foot  and  2  feet.  Above  2  feet  the 
^*ction  of  the  tangent  is  determined  by  one  measurement  at  2.77  feet.  The  talde 
*  l)een  extended  beyond  these  limit^s.  Al>ovegage  height  2.2  feet  the  rating  curve 
t  tangent,  the  difference  being  195  per  tentli.  Al>ove  2  feet  the  estimates  can  l)e 
isidered  a  very  rough  approximation.  This  table  is  the  same  as  the  1903  table, 
th  the  exception  of  a  very  slight  change  l)elow  1.3  feel  v^^aiR^. 
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Estimaied  monthly  discharge  of  Oatawba  River  near  MorganUm^  N.  C.,for  iJW^. 
[Drainage  area,  7f>8  Hqiiare  miles.] 


January  . . . 
Fel)ruary  . . 

March 

April 

May 

June 

July 

AllgUHt 

September. 
Octo]>er  . . . 
November . 
Deceml)er  . 


Month. 


Dis^charge  in  second-feet. 


Run -off. 


Maximum. 


2, 

15, 


220 
000 
480 
708 
777 
217 
220 
585 
830 
447 
156 
550 


The  vear  . 


15,480 


Minimum. 

487 
5(59 
800 
657 
657 
612 
410 
612 
3:^9 
280 
372 
410 

280 


,  Second-feet  ^^^^ 
Mean.      ,  ^^^^  ,  \{L. 


643 

915 

1,759 

846  , 
1,878 
1,333  ! 

711 : 

1,293 

6:^9  I 

338  I 

515  ' 

679  I 

I. 

962  ' 


0. 848  ' 
1.21  I 
2. 32  ' 
1.12  I 
2.4S 
1.76  , 
.938  1 
1.71  1 

.446  I 
.679  ' 
.896 


1.27 


1.5 

2.S6 

1.96 
l.UJ* 
1.97 

..>14 

i.a.> 

~17^ 


JOHN    UIVEll   NEAR   MORGANTON,  N.  C. 

This  station  was  esta})lished  as  a  bench-mark  station.  It  is  locate 
at  the  iron  hijfhway  l)ridf!:e  on  the  Lenoir  road,  about  3  miles  fro^ 
M()r<(anton,  N.  C.  Discharge  measurements  are  made  from  the  do\V« 
stream  side  of  the  singh>-span  bridj^e.  The  initial  point  for  sounding 
is  the  left  end  of  the  main  span,  downstream  side,  over  the  middle  ^ 
the  U^ft  pier.  The  channel  is  curved  for  about  300  feet  above  af ^ 
straight  for  500  feet  below  the  station.  The  current  is  swift.  Bot 
banks  are  high,  wooded,  and  not  liable  to  overflow.  The  bed  of  tb 
stream  is  rocky  along  the  left  bank,  which  is  composed  of  rock,  an 
sandy  along  the  right  bank.     There  is  but  one  channel  at  all  stages. 

The  bench  mark  is  the  upper  edge  of  the  end  of  a  bar  extendin, 
from  the  floor  beam  to  a  brace  at  the  downstream  end  of  the  secon- 
floor  beam  from  the  left  pier,  32  feet  from  the  initial  point  for  sound 
ings.     Its  elevation  is  30.00  feet  above  datum. 
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Duscharge  measurements  of  John  River  near  Morganton^  N.  C,  in  1904. 


Hydrographer. 


May  27 

July  21 

August  19 

September  2i» . . ! do 

December  1H..J do 


B.  S.  Drane 

....do 

....do 


Width. 
Feet. 

Area  of 
section. 

Mean 
velocity. 

Square  feet. 

Feet  per  sec. 

64 

172 

1.72 

61 

163 

1.26 

62 

170 

1.40 

61 

135 

1.13 

61 

146 

1.00 

Gage 


Feet. 
1.66 
1.44 
1.53 
1.31 
1.27 


Discharge. 

Second-feet. 
295 
205 
238 
153 
146 


WATEREE   RIVER   NEAR   CAMDEN,  8.  C. 

Camden,  S.  C,  is  on  the  Wateree  River,  45  miles  above  its  mouth, 
and  about  5  miles  below  the  fall  line.  The  drainage  area  above  the 
station  is  2,(535  square  miles. 

A  station  has  been  maintained  here  by  the  United  States  Weather 
Bureau  since  1891.  The  gage  is  at  the  toll  bridge  about  2  miles  west  of 
Camden.  Measurements  are  made  from  this  bridge,  which  consists  of 
two  iron  spans,  about  180  feet  each,  supported  by  tubular  iron  piers, 
and  has  short  wooden  approaches  with  brick  abutments  on  both  banks. 
The  bridge  keeper  is  also  the  river  observer.  The  Weather  Bureau 
^^e  is  in  three  sections,  the  lower  section  being  a  timber  fastened  to  a 
log  near  the  right  bank  and  about  15  feet  above  the  bridge,  and  readii»g 
from  0  to  8  feet.  The  second  is  a  timber  fastened  to  an  ash  tree  on 
right  bank  about  25  feet  above  the  bridge,  and  reading  up  to  15  feet. 
The  third  section,  15  to  32  feet,  is  painted  on  the  upstream  cylindrical 
pier  on  right  bank.  Only  the  third  section,  painted  on  the  iron  pier, 
i»  in  good  condition.  On  August  12,  1904,  a  new  chain  gage  was  put 
i*^  by  M.  R.  Hall,  .set  to  accord  with  the  pier  gage.  The  gage  is  a  24- 
i^ch  iron  top  box,  with  outside  scale.  It  is  located  at  the  upstream 
^nd  of  a  floor  beam,  40  feet  from  the  right  bank  pier,  and  is  fastened 
to  a  short  vertical  timber  resting  on  the  floor  beam,  and  clamped  to 
tt^e  double  rod  hanger.  The  bottom  of  the  box  is  about  3  feet  above 
the  bridge  floor,  and  is  41.53  feet  above  gage  datum.  The  length  of 
tbe  chain  is  43.53  feet. 

Di.scharge  measurements  ai'e  made  from  the  downstream  side  of  the 
•^^idge.  The  initial  point  for  .soundings  is  the  edge  of  the  right  bank 
^^*ick  abutment.  Both  banks  are  high,  but  are  liable  to  overflow  at 
^^tne  of  floods.  Both  are  open  and  cultivated  except  along  the  bank 
)^here  there  are  trees.  The  channel  is  270  feet  wide  at  low  water,  and 
^•"^i  broken  by  one  pier.  The  current  is  smooth  and  moderately  swift, 
^Xcept  at  lowest  stages.  The  bed  is  .sand  and  is  probably  changing. 
^he  river  below  has  a  very  small  slope,  which  is  unfavorable  for  good 
^Hting  at  high  stages,  as  th(»  position  of  flood  crest  will  affect  the  slope 
largely. 
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[!(al; 


Bench  mark  No.  1  is  the  top  of  the  upstream  end  of  the  floor  bean 
about  40  feet  from  right  bank  pier,  at  a  point  directly  under  the  gage 
Its  elevation  is  36.85  feet  above  the  gage  datum.  Bench  mark  Xo. : 
is  two  large  wire  nails  driven  horizontally  into  a  sycamore  tree  oi 
right  bank  of  river,  and  upstream  side  of  the  road,  110  feet  frorath 
pier.     Its  elevation  is  31.27  feet  above  gage  datum. 

I>i»charge  measurements  of  Wateree  /Jtirr  near  Camden,  S,  O.,  in  1904. 


Date. 


nydn>Krapher. 


July  23 j  J.M.GileH. 


Aiigrupt  II 

Augru8tl2 

Septenil)er  18  . . 
September  14  .. 
November  19  . . 


M.  R.  Hall . 

do  .... 

J.M.Giles. 

do.... 

do  .... 


Vldth. 

Area  of 
Hivtiuii. 

St/uare/t^et. 

Mean 
veUvity. 

Ftfipertr. 

Gage 
heSit. 

Dwcluirp 

Fret. 

I\(t. 

Stcimdji' 

204 

3,  249 

1.47 

7.10 

4,71 

324 

6,627 

1.97 

17.80 

13,(1 

324 

7,:M5 

2.68 

20.20 

19,  ft 

270 

2,215 

.63 

3.^ 

1,* 

271 

2,538 

.91 

4.60 

2.:{ 

274 

2,538 

.99 

4.52 

2,:» 

Mean  daily  gage  height^  in  feet ^  of  Wateree  River  near  Chmden,  »S.  C.^  for  1904. 


Day. 


Sept. 


1 



2 1 

3 ' 

4 1 

5                   .       .  ' 

1 

6     ..i 

' 1 

8 

9 1 

10 ' 

11 

1 

1     r).4() 

12            .      . 

'       H.  w 

13 

i 

4. HO 

14 

1 
!        4. SO 

15       .      . 

'       4.80 

16 

.____J     asn 

1       

()<'l.    j    Nov. 


DtT.    I 


Day. 


3.00 

3.00  I 

3.30  ! 

3.(K)  ' 

3.;i0  . 

3.40  I 

3.  JO  ! 

:?.20  ' 

3.30  I 

3.50  ' 

I 

3.50  I 

3.90  I 

3.  HO  |. 
3.  HO  '. 

3.r.o  !. 


3.20  , 

4.  JO  I 
4.00 
4.1>0  ! 

5.  SO  , 
7.40 
5. 10  ' 
<>.20  • 
5.20  ! 
4.70 
4.50 
4.30 


70  ,1 

H0l| 

90  ;| 

10    I 

00  ,1 

10 ;! 

10 

10  I 
.10 
50    I 

50  1 1 
00  ' 

rio|i 
m  1 1 


Sept. 


4.60 
4.60 
4.00 
4.00 
4.00 
4.50 
3.90 
4.00 
4.10 
3.90 
3.50 
4.10 
4.20 
3.80 


I 
Oct.    I   Nov.  I  I>« 

I  I 


'  1 

4 

1 

5 

1 

.', 

'^ 

.  . 

i 

' 

\ 

3.50  ' 

3.40  ' 

3.00  ! 

3..T0  1 

1 
< 
< 

4.50  I 
4.00  I 
4.00  I 
3.90  I 
3.60 


4.Ui) 
3. 70 
3. 70  ' 
3.  SO 


I 


BROAD    lUVEK    (oF   THE    CAKOLINAS)    AT    ALSTON,   S.    C. 

This  .station  was  establishod  July  -5,  1S1»6,  bv  E.  W.  Myers  at 
Southern  Kailroad  bridge  at  Alston,  S.  C,  about  27  miles  above  Colt 
bia.     The  standard  ehain  gage  is  located  in  the  second  span  from 
left  end  of  the  bridge.     Tlie  zero  of  tlie  scale  is  74  feet  from  the  ini 
point  for  soundings.     Th(^  length  of  the  chain  from  the  end  of 
weight  to  the  marker  is  *59.22  feet.     Th(»  observer  is  (i.  M.  Heror 
farmer  of  Alston,  S.  C,  who  reads  the  gage  once  each  day.     Disc^ha 
measurements  are  made  from  the  downstream  side  of  the  steel  throi 
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•span  railway  bridge  to  which  the  gage  is  attached.  The  initial  point 
)r  soundings  is  the  end  of  the  second  span  nearest  tlie  left  hank  over 
le  centcjr  of  the  pier.  At  flood  stages  some  water  passes  behind  this 
oint.  The  channel  above  the  station  is  straight,  but  the  current  is 
iterrnpted  by  a  large  island  and  passes  under  the  bridge  at  an  angle, 
elow  the  bridge  the  channel  is  straight  for  about  one-half  mile. 
oth  banks  are  high  and  all  water  passes  beneath  the  bridge.  The 
?d  of  the  stream  is  of  sand  and  silt  and  is  slightly  shifting.  There 
but  one  channel  at  all  stages. 

Bench  mark  No.  1  is  a  point  on  the  right  side  of  the  downstream 
1  of  the  tifth  floor  beam  from  the  left  end  of  the  second  sjmn  from 
J  left  end  of  the  bridge.  It  is  marked  in  white  paint  and  is  indi- 
ed  by  the  letters  B.  M.  When  the  gage  reads  zero  the  water  sur- 
e  is  30.44  feet  IxjIow  this  point.  Bench  mark  No.  2  is  a  standard 
>per  bolt  set  in  rock  on  the  left  Imnk  on  the  hillside  50  yards  from 
river  and  52  feet  downstream  from  the  center  line  of  the  trestle 
>roach  to  the  bridge  and  is  21.2  feet  from  the  corner  of  the  pump 
A.se.  The  rovk  is  white  and  the  l)ench  mark  is  under  a  small  china 
e.  This  l)ench  mark  is  9.85  feet  l>elow  the  bench  mark  on  the 
<Jge,  making  its  elevation  26.59  feet  above  the  gage  datum. 
r*he  observations  at  this  station  during  1904  have  been  made  under 
'  direction  of  M.  li.  Hall,  district  hydrographer. 

charge  vwagaremenis  of  Broad  River  (of  the  Carolinas)   at  Aiston^  S.  C,   in  J 903 

and  1904. 


190:i 

rch  23 

ril  17 

ie24 

KU8t6 

gU8t6 

>teinber  10  ., 

tol)er  22 

cember  10. . , 


HydruKrrapher. 


1904. 
luary  27  . . . 

irch  3 

iy6 

Iy22 

ptember  15 

►veml)er  18  .J <1 


E.W.Myers.. 
E.  C.  Murphy 
B.  S.  Drane.. 
J.M.GileH... 
M.  R.  Hall ... 
J.  M. Giles... 

do 

do 


W.E.Hall... 
J.M.Gile.s... 

do 

do 

do 


Width. 


fWt. 


519 
528 
521 
521 
429 
4H9 


Area  of 
section. 


Stiitnrr/ett. 
12,300 
3,  764 
3, 376 
2,904 
2,904 
2,(>35 
l,;i41 
1,572 

1,809 

i,8:« 

1,757 
1,847 
1,255 
1,524 


Mean 
velocity. 


Feet  per 
5. 
3. 
3. 
2. 
2. 
2. 
2. 
2. 

2. 


see. 
78 
48 
14 
84 
74 
74 
40 
19 

28 
61 
20 
42 

65 

85 


Gage 
height. 


19.85 
7.74 
6.20 
5.58 
5.58 
4.86 
3.45 
3.75 

4.10 
4.50 
4.18 
4.10 
2.95 
3.55 


Discharge. 


Second-feet. 

71,140 

15,060 

10,590 

8,259 

7,954 

7,218 

3,219 

3,437 

4,128 
•4, 786 
3,861 
4,465 
2,065 
2,817 
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}fe(m  fhtUy  gage  height^  m  feety  of  Broad  River  {of  the  CkiroUnas)  at  AlMon^  S.  C,  1304. 


Day. 


1.. 

2., 

3. 

4. 

5.. 

6., 

7. 

8.. 

9. 
10. 
11.. 
12., 
13. 
II. 

I'T. 

16. 
17. 
18. 
19. 
20. 


Jan.  i  Feb. 


22... 
23... 
24... 

2r>... 

2r)... 
27... 
28... 
29... 
30... 
31 . . . 


3.70  I 

3.60  I 

3.60  I 

3.60 

3.30 

3.30 

3.40 

3.50 

3.60 

3.60 

3.50 

3.40 

3.60 

3.60 

3.60 

3.50 

3.60 

3.50 

3.(K) 

3.60 

3.60 

3.60 

6.50 

5.30 

4.80 

4. 20 

4.20 

3. 90 

3.«0 

3. 90 

3.90 


3.80 
3.60 
3.80 
3.70 
3.70 
8.70 
3.70 
4.40 
4.70 
4.90 
4.60 
4.40 
4.20 
4.10 
3.90 
3.80 
4.00 
3.90 
3.90 
6.40 
6. 60 
11.25 
11.30 
8.20 
6.10 
5.  :30 
4.40 
4.80 
4.70 


Mar. 


4.50  I 
4.50  ' 
4.50  ' 
4.50, 
4.40 
4.30  t 
5.50 
9.95  ! 
8.35 
6.35 
5.50 
5. 10  I 
4.90  I 
4.90  I 
4.70  I 
5.00  ' 
4..55I 
4.40  ' 

4.:i5  I 

4.30  I 

4.20  I 

3.90  I 

4.. 30  i 

4.90  i 

5.50  , 

5.40  i 

5.r.0  \ 

4.95  I 

4.r>0  \ 
4.50 

4.:i0  . 


Apr. 

May. 

4.25 

3.85 

4.2;i 

3.80 

4.20 

3.40 

4.05 

4.10 

3.75 

4.45 

4.05 

4.20 

4.1»5 

4.10 

4.30 

3.90 

4.26 

3.95 

4.60 

4. 45 

4.65 

4.70 

4.05 

4.20 

4.10 
4.10 
4.00 
3.95 
4.00 
4.05 
3.80 
4.a5 
3. 95 
3.95 
3.95 
3. 90 
3.85 
3. 95 
4.10 
4.45 
4.  15 
3. 95 


I 


3. 95 
3.S5 
3.80 
4.05 
4.00 
3.H5 
3.65 
3.70 
3.50 
3.45 
3.35 
3.10 
3.10 
3.10 
2.95 
3.20 
3.  15 
3.  40 
3. 2<) 


June. 

3.50 
5.30 
4.80 
4.30 
3.90 
3.60 
3.20 
4.70 
4.40 
3.80 
3.60 
3.40 
4.40 
3.50 
3.46 
3.20 
3.20 
3.20 
3.10 
6.00 
6.10 
4.45 
3.90 
3.40 
3.40 
3.20 
2.90 
2.75 
2.95 
4.20 


July. 


Aug.  '  Sept.     Oct.  '  Nov.    tH*. 


6.70 

6.60 

4.60 

3.85 

3.20 

3.00 

3.10  I 

3.30  I 

3.06  , 

3.06  I 

3.26  I 

3.30 

4.10 

3.30 

3.06 

2. 75 

3.40 

8.20 

3.05 

2.76 

2.70 

3.76 

4.95 

6.96 

4.26 

3.25 

3.60 

3.30 

5.85 

5. 05 

3.90 


I 


3.55  I 
6.76 
7.00 
6.60 
6.00 
6.60 
6.20 

12.46 
13.00 
11.50 
9.30 
8.70 
7.30  ' 
6.20  I 

4.56  ! 
7.50  j 
5.90  I 
4.70 
3.86 
3.90 
4.60 
3.86 
3.30 
3.60 
3.70 
3.85 

11.10  I 
10. 70  I 
14.00  I 
5. 70  I 


4.10  I 
4.00  I 
4.30  I 
4.00  I 
4.20  I 
6.20  I 
4.40  I 
3.80  ' 
3.40  I 
8.30 
3.20  ' 
3. 10  I 
2.80  ' 
2.86  I 
8.00  I 
2.85  . 
2.65 
2.60 
2.80  I 

2.45  I 
2.96 
2.80 
2.75  ' 
2.65  \ 
2.50  I 
2.60  I 

2.46  I 
2.60  ' 
2.80  ' 
2.70  1 


4.50 


2-65 

2.60 

2.55 

2.35 

2.20 

2.45 

2.65 

2.50 

2.70 

2.70 

2.40 

2.55 

2.65 

2.65 

2.65 

2.40 

2.60 

2.20  I 

2.46  I 

2.65  I 

2.55  I 

2.60  I 

2.60  I 

2.45  1 

2.25  1 

2.60  I 

2.90  I 

2.80  I 

2.65  I 

2.70  I 

2.60  i 


2.40 

2,60 

2-50, 

2.65' 

3.90 

4.00' 

3.60  , 

3.15 

3. 15  I 

3.10 

3.00 

3.00 

3.150' 

6.10, 

5.60 

4.45  ! 

3.80  I 

3.56 

3.45 

3.35' 

3.25  1 

2.75  I 

3.10 

3.35 

3.20  , 

3.05  1 

3.00  I 

3.00  I 

2.65  ! 

2.90  I 


ii.s 
1% 
v^ 

3.70 

&0D 
5.70 
iffi 
4.S 
S.» 
3.35 

.1.70 
170 
3,73 
3.70 
3.70 
3.65 
3.35 
3.fi0 
3.50 
3.40 
3.40 
3..^ 
3.35 
3.25 
4.00 

IhS 
4.JI 


R<i1ii\()  tahh'fn'  limad  Jiiirr  (o/*  the  Carolituts)  at  Al^oUy  S.   V.^  from  Januarif  I  to 

Darin  fur  31,  1904. 


I'ft. 
2.  20 

2.  ;u) 

2.40 
2.  50 
2.  m 
2.  70 
2.80 
2.90 

:ioo 

3. 10 


I 


ni.M'harjfo. 

Sfcoudjttt. 
1,250 
1,340 
1,440 
1,550 
1,670 
1,800 
1,940 
2,W)0 
2,  250 
2,420 


(JrtKf 
height. 


hWt. 
W.  20 
3.  :50 
3.  40 
8.50 
.'{.  60 
3.70 
3.80 
3.^M) 
4.00 


IHschnrge. 

Stron<!-/f(t. 
2,5iH) 

2,  770 
2,960 

3,  150 
3,  ;i50 
3, 560 
3,  780 
4,010 
4,250 


(Ja^re 
heigiit. 

Disi'harge. 

'     Gage 
1    height. 

Diseharge. 

Fed. 

S^roiKi-fcti. 

1      Feii, 

Sccondffft. 

4.20 

4,  750 

;  6.00 

9,600 

4.40 

5,  250 

6.50 

11,100 

4.  60 

5,  750 

i     7.00 

12,600 

4.80 

(i,  300 

7.50 

14,100 

5.00 

6,  850 

i     8.00 

15,650 

5.20 

7,400 

8.50 

17,275 

5.40 

7, 950 

,    9.00 

18,900 

5.60 

8,500 

;     9.50 

20,525 

5.80 

9,050 

10.00 

22,150 

The  above  table  is  based  upon  21  discharge  nieasureinenti?  made  during  1901  to  1904. 
It  IB  well  denned  between  gage  heights  *i.O  ieet  and  \Ci.Q  leeX, 
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lonthly  dvKharge  of  Broad  Hirer  (of  the  Caroliims)  at  AMon^  S.  C.j/or  1904. 
[Drainage  area,  4.609  square  miles.] 


Month. 


Discharge  in  seoond-feot. 


Run-off. 


Maximum.     Minimum. 


11,100  ' 

26,550  I 

21,990 

5,888  j 

6,025 

7,675  j 

12,450 

36,800 

7,400 

2,090 

9,900 

17,920 

,%,  8(K) 


2,770 
3,350 
4,010 
3,670 
2, 170  ! 
1,870 
1,800  I 
2,770 
1,495 
1,250  ' 
1,440  1 
2,  250  I 

1,250  ! 


Mean. 

3,921 
7,237 
7,097 
4,480 
3, 695 
3, 921 
4,169 
12,200 
2,  761 
1,614 
3, 096 
4,886 


Second- feet 

per  square 

mile. 


0.851 
1.57 
1.54 
.972 
.802 
.851 
.905 
2.65 
.599 
.350 
.672 
1.06 


Depth  in 
inches. 


4,923  1.07 


0.981 
1.69 
1.78 
1.08 
.925 
.950 
1.04 
3.06 
.668 
.404 
.750 
1.2^ 

14.56 


TIGER   RIVER   AT   DELTA,  S.  C. 

ation  wa8  established  as  a  bench-mark  station.  It  is  located 
•eal)oard  Air  Line  Railway  bridge,  one-third  mile  east  of 
t  at  Delta,  S.  C.  It  is  best  reached  by  driving  from  Whit- 
miles  west.  Discharge  measurements  are  made  fit)m  the 
am  side  of  the  single-span,  steel,  through  bridge,  202.5  feet 
ring  trestle  approaches  at  each  end.  The  initial  point  for 
s  is  the  right  end  of  the  bridge,  downstream  side.  Sounding 
•e  marked  on  the  guard  mil.  The  channel  is  straight  for 
)00  feet  above  and  l)elow  the  station.  The  current  is  swift 
iks  are  low,  partly  wooded,  and  subject  to  overflow  during 
3r.  The  l)ed  of  the  stream  is  composed  of  sand.  There  is  but 
ael,  divided  during  high  water  by  the  piers  of  the  bridge  and 
pports.  The  bridge  crosses  the  river  at  a  slight  angle.  The 
irk  is  the  top  of  the  downstream  end  of  the  second  floor  beam 
right  bank.     Its  elevation  is  36.00  feet  above  gage  datum. 

Discharge  meat^iremenU  of  TUjer  Hirer  at  Delta,  S.  C,  in  J 904. 


I      Hydrnjrrapher. 

I do 

10..' ih) 


w 

.1th. 

/ 

Vft. 

lOS 

109 

im 

Area  of 

sfction. 

Square  fot. 
409 
324 
314 


Mean 
velocity. 


/>  ft  per  Kd: 
1.40 
2.0i) 


Gage 
height. 


Ffcf. 
1.85 
2.  35 


I)i.«*charge. 

Second-fed. 
573 
678 
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ENOREE   RIVER    NEAR  WHITMIRK,  8.  C. 


t 


This  stiition  was  OHtablisbcd  as  a  bench-mark  station.  It  Is  located 
at  the  Sealward  Air  Line  Railway  bridge,  li  miles  east  of  Whitmire, 
S.  C.  There  is  a  highway  bridge  one-third  mile  below,  and  a  grist- 
mill three-fourths  mile  below  has  a  dam  with  2-foot  fall.  Discharge 
measurements  are  made  from  the  downstream  side  of  the  single-^ 
deck  bridge,  151  feet  long.  There  are  15  benb^  of  trestle  approach 
at  the  left  and  22  Ix^nts  at  the  right  bank.  The  initial  point  for 
soundings  is  the  right  end  of  the  bridge  downstream  side.  Sounding 
points  are  marked  on  the  guard  I'ail.  The  channel  is  straight  for 
about  300  feet  alx)ve  and  one-fourth  mile  below  the  stiition.  The  cur- 
rent is  swift.  Both  banks  are  low,  clean,  and  subject  to  overflow 
under  the  trestle  approaches.  The  l)ed  of  the  stream  is  composed  of 
gnivel  and  sand.  There  is  but  one  channel  at  low  and  oi"dinarv  stage's, 
broken  during  high  water  by  the  piers  and  ti'estle  work  of  the  l)rid^. 
Th(*  opemtion  of  the  mill  l>elow  will  affect  the  flow  of  the  streani. 
The  IxMich  mark  is  the  top  of  stringer  on  the  downstream  side  of  the 
bridge,  50  feet  from  the  initial  point  for  soundings.  Its  elevation  Is 
50.00  feet  above  gage  datum. 

DiHrharfjt'  tiieai*urniient:<  nf  Enorce  Hirer  near  WhUmin'y  S,  ^'.,  in  lft()4. 


I.a....  H„l«,Kn.,.luT.      I    Width.    \     ^^     i     J^^j.         ,«g5«     ^  l,i«lur»-. 

/■>»■/.       I  StiHttr*  fni.     tVtt^trr  KC.  '      Fnt.      .  S»r*iniH'^* 
March2:^ J.M.Ciiles JM)  i  LW  1.%'       l.W  '  4H4 


May  10 «lo ;         100  |  186 

St'ptembor  10  ..! di. j         101   !  WA 


1.65  I       l.«0  '  ■■»»■ 

l.SH  '       1.20  '  S-"* 


SAIAIDA    RIVER    NEAR    WATKRUM),  S.  C. 

This  stjition  was  established  })v  K.  W.  Myers,  August  :>(»,  isiu;.    It 
is  located  at  the  Charleston  and  \Vest<»rn  Carolina  Railroad  bridjrP 
between  (\)ronaca  and  Waterloo,  *^  miles  from  Waterloo  and  9  \\\\\^ 
from  (ireenwood.     It  is  1  mile   below  the  mouth   of   Reedy  Rivei"- 
The  standard  chain  gage  is  oti  the  downstre^im  side  of  the  bridge,  on 
the  span  next  the  left  bank.     The  length  of  the  chain  from  the  cn<^ 
of  the  W(»ight  to  the  marker  is  45.73  feet.     The  gage  is  read  once  each 
day  by  R.  N.  Cunningham.     Discharge  measurements  are  made  fron^ 
the  milway  bridge  and  its  approaches.     The  bridge  is  a  steel  through 
bridge  of  two  spans  about  125  feet  each,  with  wooden  trestles  600  tec^ 
long  on  the  left  bank  and  2o0  feet  on  the  right  bank.     The  initial  \mi^^ 
for  soundings  is  the  end  of  the  guard  rail  of  the  trestle  on  the  left  l>anl^ 
The  channel  is  straight  for  about  <i0O  f(»et  above  and  below  the  stntior'* 
Both  banks  are  low  and  wooded  and  are  subject  to  overflow,  butal 
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liv  pa8des  beneath  the  bridge  and  its  approaches.  The  bed  of  the 
am  is  sandy  and  muddy  and  is  slightly  shifting.  There  is  but  one 
anel  at  all  stages.  Its  width  at  low  water  is  250  feet,  the  channel 
roken  by  one  pier,  and  the  velocity  is  moderate, 
ench  mark  No.  1  is  a  point  on  the  top  surface  of  the  downstream 
of  the  first  floor  beam  to  the  left  of  the  center  pier.  Its  elevation 
1.64  feet  above  the  gage  datum.  Bench  mark  No.  2  is  a  copper 
t  set  in  a  granite  bowlder  on  the  right  bank  of  the  stream  470  feet 
m  the  end  of  the  trestle  (measured  along  the  railroad  track)  and 
feet  upstream  from  the  center  of  the  track.  Its  elevation  is  61.44 
t  above  gage  datum.  The  rock  is  near  two  small  persimmon  trees, 
'he  observations  at  this  station  during  1904  have  been  made  under 
direction  of  M.  R.  Hall,  district  hydrographer. 

Diicharge  meamremenU  of  Saluda  River  near  Waterloo,  S.  C,  in  1903  and  1904- 


Date. 


Hydrographer. 


1903. 
th23. 
il  18 . . 


E.  W.  Myere  . . 

E.  C.  Murphy , 

ills ■  B.S.Drane  ... 

il21 K.W.Myers.. 

e25 B.S.Drane... 

e25 do 

ust  5 J.  M.  Giles 

:u8t5 M.R.Hall.... 

t€ml>er  9  . . .    J.  M.  Giles 

)ber  21 do 

ember  9 do 

I 
1904. 

uary26  ....    W.E.Hall.... 

•ch2 1  J.M. Giles.... 

•ch  19 1 do 

r5 ' do 

f21 do 

^28 do 

•ember  1(>  . . ' do 


Width. 


Feet. 


Area  of 
section. 


160 
192 
191 
183 
1(53 
182 
182 


Sqttarefeet. 

4,384 

1,213 

1,230 

1,243 

795 

829 

695 

695 

628 

615 

504 

371 
671 
654 
540 

3:« 

460 
593 


Mean  Oagc 

velocity.       height. 


Feet  per  sec. 
2.96 
2.87 
3.04 
3.01 
1.73 
1.84 
2.22 
2.10 
1.98 
1.91 
1.75 

1.29 
2.16 
2.  02 
1.64 
1.73 
1.67 
1.62 


Discharge. 


Feet. 

17.40 
9.40 
9.60 
9.20 
6.76 
7.03 
6.88 
6.88 
6.38 
6.28 
5.90 

4.98 
6.85 
6.74 
5.86 
5. 02 
5. 57 
6.03 


Second-feet. 
12,970 
3,481 
3,739 
3,747 
1,375 
1,527 
1,542 
1,458 
1,245 
1,176 
883 

479 
L450 
1,322 

887 
578 
769 
963 
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Mean  daily  gage  height,  in  feet,  of  Saluda  River  near  W(Uerioo,  S.  C^/or  1904^ 


Day. 


Jan.      Feb.     Mar.     Apr. 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

•25 

26 

27 

28 

29 

30 

31 


5. 75 

5.70 

5.50 

5.10 

5.65 

5.95 

5.45 

5.95 

5.80 

5.60 

4.85 

5.65 

5.70 

5.65 

5.60 

5.60 

5.65 

5.20 

5.40 

5.60  I 

5.70  I 

7.10  j 

6.90  I 

7.10  I 

6. -10  I 

4.80  I 

5.60  1 

5.90  ! 

.70  I 

5.85 

:>.60  ' 


5.60 
5.65 
6.60 
5.46 
5.70 
5.65 
6.65 
6.40 
6.75 
6.65 
6.10 
6.10 
6.56 
6.40 
6.90 
5.60 
6.45 
6.00 
6.50 
6.80 
9.10 
11.10 
11.00 
6.90 
5.80 
5.60 
5.55 
7.05 
6.20 


6.06  I 
6.16  I 
6.40  I 
6.96 
6.10 
5.60 
9.75 
10.60 
8.20 
6.90 
5.90 
6.10  I 
7.00  j 
7.30  ' 
6.26 
6.10 
5.70 
5.90 
6.10  I 
6.60 
5.76  j 
5.95  I 
6.00  i 
7.15  I 
7.30  1 
6.40  I 
7.00  j 
6.75  I 
6.00  I 
5.55  ' 
5.95  ' 


6.20 

5.96 

6.45 

6.10 

6.15 

6.65 

6.00 

6.60 

6.86 

7.16 

6.70 

6.00 

6.60 

6.60 

6.40 

6.75 

6.40  I 

5.80  I 

6.45 

5.26 

6.86 

6.30 

5.86 

6.30 

5.35 

6.50 

6.a5 

6.85 

5.85 

6.15 


May. 

6.65 
6.66 
6.96 
6.00 
6.85 
6.95 
6.05 
6.50 
6.30 
6.10 
5.75 
6.40 
6.20 
6.70 
6.40 
6.25 
6.40 
6.10 
7.10 
6.15 
6.10 
5.40 
4.65 
6.55 
6.65 
5.76 
5.45 
3.95 
5.40 
4.80 
5.95 


June. 

6.80 
7.75 
5.90 
6.46 
6.06 
4.96 
6.40 
6.76 
6.40 
5.25 
6.16 
5.20 
4.66 
5. 85 
6.40 
5.36 
6.46 
6.65 
4.70 
6.70 
6.86 
5.96  I 
6.80  I 
6.35  ! 
5.35  ! 
6.95  I 
4.50  I 
4.30  I 
5.30  I 
5.45  I 
I 
I 


July.  !  Aug.     Sept 


I 


6.40 
6.06 
5.16 
4.40 
4.25 
5.45 
5.40 
5.60 
6.66 
6.20 
4.35 
6.15 
6.40 
5.00 
5.45 
4.46 
5.00 
4.30 
5.20 
4.05 
6.00 
5.86 
4.80 
6.70 
5.00 
6.75 
5.55 
7.60 
7.10 
6.40 
5.70 


4.70 
7.10 
9.80 
7.20 
6.20 
6.46 
6.65 
19.00 
19.10 
12.75 
9.80 
7.60 
7.60 
7.30 
6.40 
6.45 
6.20 
5.90 
6.15 
6.25 
6.86 
5.60 
5.90 
5.70 
6.70 
10.10 
11.45 
16.90 
7.90 
6.80 
6.25 


6.45 
5.85 
6.45 
5.85 
6.45 
6.25 
5.65 
5.75 
5.60 
6.65 
5.65 
5.00 
5.65 
5.50 
5.35 
4.15 
5.06 
6.86 
4.65 
5.40 
5.55 
5.06 
5.55 
6.00 
5.25 
4.80 
5.20 
5.80 
4.65 
4.96 


Oct.     Not.   Dec. 


5.20 
5.05  ' 
4.20 
5.15  j 
4.75  ' 
4.75 
4.45 
5.80 
4.65  I 
4.25  , 
5.20  I 
5. 15 
4.20  I 
5. 15 
5.00  I 
5.05  ; 
5.00  I 
5.15  { 
5.15  ' 
4.95  I 
..TO 
4.80  ' 
4.00  I 
3.95  ' 
8.90  ^ 
5. 2D 
5.00 
5. 10  : 
5.00  ! 
4. 75  I 

4.25   . 

I 


5.05 

5.» 

5.(6 

5.70 

5.» 

5.10 

4.45 

5.» 

5.40 

5.85 

5,351 

6.05 

6.06 

6.45; 

6.50  I 

5.S0 

5.56; 

5.40  i 

6.00' 

5.05 

4.35 

5.80 

5.35: 

5. 45  I 

5.25 

5.85  1 

5.05  I 

4.35 

5. 10  I 

5.35, 


N<  >TK.— The  lower  kakh  heightM  during  the  latter  part  of  the  year  were  probably  caused  by  the  filHW 
of  the  lunv  <hun  jit  Ware  Shoals. 

Hatiiiij  t<ihlt'for  Sttluda  Hiirr  near  WaferloOy  S.  C,^  from  January  1  to  December  Sly  M- 


(iagf 


Disohargr. 

(iage 
height. 

1   Discharge. 

1 

1      Oage 
height. 

DiMcharge.  1 

Gage 
height. 

DiK'bai?*' 

l\€t. 

Sfcortil/trt. 

Fett. 

1  Sro}n(l-/rct. 

1      Fed. 

Second-fed.  \ 

Feet. 

Secmui'i«i- 

3.  90 

200 

4.90 

;          472 

[     5.90 

1          930 

7.80 

2,100 

4.(H) 

21i^ 

5.00 

1           510 

'     6.00 

1        9a5   , 

8.00 

2,250 

A.  10 

240 

1     5.  10 

1          550 

6.20 

1,095     ' 

8.20 

2,400 

4.... 

262 

5.20 

!          592 

6.40 

1,205 

8.*) 

2,560 

4.  30 

286 

5.  30 

636 

'     6.60 

1,320 

8.60 

2,725 

4.40 

312 

5.40 

682 

,     6.80 

1,440 

8.80 

2,900 

4.  50 

340 

5.50 

730 

;     7.00 

1       1.560 

9.00 

3,085 

4.  HO 

370 

5.60 

780 

1     7.20 

;       1,690 

9.50 

3,590 

4.70 

402 

5.70 

830 

1     7.40 

1,820 

10.00 

4,160 

4.  SO 

436 

1     5.80 

1 

880 

1     7.60 

1,960 
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going  table  is  based  upon  dincharge  measurements  made  during  1903  and 
3  well  defined  between  gage  heights  5  feet  and  7  feet.  Alx>ve  7  feet  the 
mewhat  uncertain.  Above  gage  height  10  feet  the  rating  curve  is  a  tan- 
lifference  being  120  per  tenth.  The  table  is  the  same  as  the  1903  table 
jtgage. 

n<iU:d  mojithbf  diat'harge  of  Salwfa  Rh^er  near  WaterUwy  S.  (\yfor  1904* 

[Drainai^e  area.  I,0n6  square  mile**.] 


Month. 


DiHcharRe  in  necond-feet. 

Run-off. 

Maximum. 

Minimum. 

4:s6 

Mean. 
868 

Second-feet 

per  Miuare 

mile. 

Depth  in 
inchef). 

1,625 

0.822 

0.948 

5,  470 

706 

1,460 

i.:j8 

1.49 

4,870 

755 

1,398 

1.32 

1,52 

1,657 

614 

1,130 

1,07 

1.19 

1,625 

210 

857 

.812 

.936 

2,065 

286 

798 

.756 

.844 

1,960 

229 

730 

.691 

.797 

15,070 

402 

3,118 

2.95 

3.40 

i,2:« 

251 

738 

.699 

.780 

6:^6 

200 

444 

.420 

484 

1,260 

299 

683 

.647 

.722 

2, 945 

4:^ 

961 

.910 

1.05 

15, 070 


200 


1,099 


1.04 


14.16 


REEDY    RIVER   NEAR   WATERIXK),  8.  C. 

ation  was  established  as  a  bench-mark  station.  It  is  located 
ghway  bridge  2  miles  from  Waterloo,  S.  (^.,  on  the  road  to 
od,  S.  C.  Discharge  measurements  are  made  from  the 
am  side  of  the  single-span,  wooden  covered,  highway  bridge 
mg,  having  a  trestle  approach  of  20  feet  at  the  right  bank  and 
it  the  left  bank.  The  initial  point  for  soundings  is  the  left  end 
wnstream  truss.  The  chaimcl  is  curved  for  about  500  feet 
d  straight  for  about  500  feet  below  the  station.  The  current 
ite.  Both  banks  are  high  ^jind  wooded.  The  right  bank  over- 
ler  the  trestle  approach,  and  the  left  bank  over  a  wide  bottom 
xtreme  floods.  The  bed  of  the  stream  is  composed  of  sand, 
but  one  channel  at  low  and  ordinary  stages,  broken  during 
er  by  the  piers  and  trestle  bents  of  the  bridge.  The  bench 
he  top  of  the  downstream  bottom  chord  of  truss,  20  feet  from 
.1  point  for  soundings.  Its  elevation  is  19.00  feet  above  the 
nm. 


86  STREAM    MKASUREMKNTS    IN   1904,  PART   IV.  1^.13. 

DiHchanje  tiwasuremenlR  of  Iiee<tif  /ifiirr  tifor  WaterloOj  S.  C,  in  19fi4. 


Hydr„KrHpher.      ;    Wd.h.    \     A;-"!.     ^     ,M-;j^..        ,«gj,*_ 


Disrhuff. 


Fcit  Square /ert.  ,  Frrt  per  *rc.        FkL      '  Smmifel. 

July  27 1  J.  M.  Giles....;  75  j  10(>  |  1.62         0.86  1?! 

SepUMnlwrS...' do 76  188  !  1.32         1.15  1  24S 

MISCELLANEOUS   MEASUREMENTS   IN   SANTKK   RIVER    DRAINAGE  BASK. 

The  following  is  a  list  of  miscellaneous  dischar^  measurements 
made  in  Santee  River  drainage  basin  during  11K>4: 

Catawha  River  near  Rock  J  fill,,  S.  C. — A  measurement  was  made 
January  80  at  Gulp's  bridge,  8  miles  northeast  of  Rock  Hill.  The 
gage  height  was  obtained  from  gage  at  Catawba  Power  Company's 
dam. 

Width,  320  feet;  area,  1,797  s<juare  feet;  mean  velocity,  0.92  foot  perHet'<:>n(l;  pft 
height,  99.97  feet;  discharge,  1,648  second-fi^et. 

Catawba  Rirer  near  Belmont^  N,  C. — A  measurement  was  made 
•March  4:  at  the  Southern  Railway  bridge,  2  miles  east  of  Belmont 
The  bench  mark  is  the  top  of  the  inside  bar  of  the  downstream  lower 
chord,  at  the  first  crossbeam  from  the  third  pier  from  the  left  bank. 
Its  elevation  was  2<>.7o  feet  above  the  water  surface. 

Width,  312  feet;  area,  1,415  sKjuare  feet;  mean  velocity,  1.54  feet  i>er  second;  di^*- 
charge,  2,1  SI  .second-feet. 

Catatrha  Rirer  (S(nifh  Fori)  near  BeJvwnt^  N,  C. — On  March  la 
measuremont  was  made  at  the  Southern  Railway'  bridge,  2  miles  west 
of  Belmont.  The  bench  nuirk  is  the  top  of  crossbeam  f)7  feet  from 
the  left  end  of  the  bridge,  25.00  feet  al)ove  the  datum  of  the  gage. 

Width,  l.^(>  feet;  area,  277  wiuarc  fiH*t;  ine^m  vel(KMty,  2.27  feet  \wt  8e<*on(l;  jjap* 
height,  1.70  feet;  discharge,  (>29  sccoinl-fei't. 

On  March  5  a  mejisureinent  was  made  at  the  wagon  bridge  2  inil^"^ 
southwest  of  Belmont.  The  bench  mark  is  the  top  of  the  first  cross- 
beam from  the  left  end  of  the  bridge.  Itselevation  is  24. (H)  feetai^ove 
the  datum  of  the  gage. 

Width,  1.30  feet;  area,  249  s«|uarc  feet;  mean  velocity,  2.75  feet  ]»er  second;  ga^ 
height,  2.35  feet;  <li.«charge,  ()84  second-feet. 

Salfula  Hirer  vear    Waterhn)^  S.    C\ — A    measurement  was  niadtN 
September  S,  at  th(^  wagon  bridge  on  the  road  to  Greenwood,  S.  ^• 
The  l)ench  mark   is  the  top  of  i\w,  downstream  end  of  the  secon*! 
cro.ssl)eam  from  the  l(»ft  end  of  the  bridge,  2S.<)5  feet  above  the  datiin^ 
of  the  gage. 

Width,  145  feet;  area,  314  square  feet;  mean  velocity,  1.S5  fec»t  jhjf  second;  di^ 
charge,  .580  second-feet. 
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SAVAXNAH  RIVER  DRAINAGE  BASIN. 

Savannah  River  is  formed  by  the  junction  of  Tugalo  and  Seneca 
rers,  which  unite  about  100  miles  above  Augusta,  Ga.  It  flows  in  a- 
utheasterly  direction,  forming  the  boundary  between  Georgia  and 
mtli  Carolina,  and  empties  into  the  Atlantic  Ocean  near  Savannah, 
1.  It  is  navigable  to  Augusta,  which  is  at  the  fall  line. 
Seneca  River  is  formed  by  the  junction  of  Little  and  Keowee  rivers, 
K)ut  5  miles  northeast  of  Seneca,  S.  C.     Both  of  these  tributaries  rise 

the  Blue  Ridge  in  North  Carolina  and  the  northwestern  part  of 
nith  Carolina. 

Tugalo  River  is  formed  by  the  junction  of  Chattooga  and  Tallulah 
vers,  which  join  at  the  western  corner  of  Oconee  County,  S.  C.  It 
iws  in  a  southeasterly  direction,  and  is  a  part  of  'the  boundary 
2tween  Georgia  and  South  Carolina.  Chattooga  River  rises  in  Jack- 
)n  County,  N.  C,  and  flows  in  a  southwesterly  direction  along  the 
oundary  Ix^tween  Georgia  and  South  Carolina.  Tallulah  River  rises 
1  Macon  County,  N.  C,  and  the  northwestern  part  of  Rabun  County, 
ra.,  and  flows  in  a  southeasterly  direction.  Parts  of  its  course  are  cut 
arough  the  solid  rock  for  hundreds  of  feet,  forming  canyons  and  steep, 
luflfs.  Throughout  its  entii'e  length  the  fall  is  very  great,  and  at 
'allulah  Falls  the  stream  drops  more  tlian  500  feet  in  a  short  distance. 

Broad  River  joins  the  Savannah  at  the  southeast  corner  of  Elbert 
bounty,  (ja.  It  rises  in  Habersham  and  Banks  counties,  and  flows  in  a 
outheasterly  direction  to  the  southeast  corner  of  Madison  County,  Ga., 
fhere  the  South  Fork  joins  it.  From  there  it  flows  east  to  Savannah 
liver.  Its  drainage  is  from  a  rolling  country,  and  there  is  a  consid- 
rable  amount  of  fall  at  various  points.  At  Anthony  Shoals  the  fall 
Hinore  than  50  feet  in  a  short  distance.  Above  Augusta,  Ga.,  there 
s  much  fall,  which  can  be  developed  for  water  power.  With  excep- 
ion  of  the  large  plant  at  Augusta,  very  little  of  this  is  l>eing  used. 

The  following  pages  give  the  results  of  the  data  collected  in  this 
ralnage  during  1904. 

TALLULAH  RIVER  AT  TALLULAH  FALLS,  GA. 

This  station  was  originally  established  August  29, 1900,  by  M.  R. 
lall,  and  records  of  gage  heights  were  obtained  until  October  19, 
9<)0,  when  the  observer  left  Tallulah  Falls.  The  record  was  resumed 
anuary  18, 1901,  and  maintained  until  December  81,  1901.  The  sta- 
ion  was  reestablished  July  10,  1904,  on  which  date  bench  marks  were 
letermined  and  regular  gage  readings  begun.  It  is  located  at  the 
^agfon  bridge,  about  one-fourth  mile  above  the  falls  and  alK)ut  the 
anje  distance  from  the  village  of  Tallulah  Falls,  Ga.  The  gage  is  a 
ertical  rod  10  feet  long,  graduated  to  feet  and  tenths,  spiked  to  a 
niall  nlaple  tree  on  the  left  bank  of  the  river  about  50  feet  above  the 
bridge.  It  is  read  once  ea(;h  day  by  J.  T.  McKay,  who  is  paid  by  the 
J^orgia  Geological  Sur\'ey.     l)ischarg(^  measuveu\e\\ls  v\yv>  \\\\vv\^,  IwyccL 
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the  iron  wagon  bridge,  which  has  a  single  span  of  100  feet  and  mto 
on  timber  piers.  The  initial  point  for  soundings  is  the  end  of  the 
bridge  on  the  upstream  side  at  the  left  bank.  The  channel  is  nearir 
straight  for  800  feet  above  and  for  200  feet  below  the  station.  The 
current  is  swift.  Both  banks  are  high,  wooded,  rocky  bluffs,  and  are 
not  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  rock, 
and  is  rough  and  permanent.  There  is  but  one  channel  at  all  stagw. 
Bench  mark  No.  1  is  the  top  of  a  large  rock  on  the  right  Imnk,  about 
30  feet  above  the  bridge.  Its  elevation  is  7.51  feet  above  thezeroof 
the  gage.  Bench  mark  No.  2  is  a  white  paint  mark  on  the  downstream 
rail  of  the  bridge,  marked  '' U.  S.  1445.''  Its  elevation  is  33.87  feet 
ubove  the  zero  of  the  gage. 

l>ixchartjf  meaHurementH  of  TnUuUih  River  at  TalbUah  FalUf  Gn.,  in  1904. 


I>HtO. 


Hydn^raphor. 


Width. 


I 


March  1« W.  K.  Hall....! 

May  12 <lo j 

June  11 :  J.  M.  (Jiles I 

June  13 do i 

July  15 '  M.  K.  Hall....! 

August  22 1  W.  K.  Hall....j 

August  28 1 do I 

Septenilwr  29  ..1  A.T. Mitrhelsou' 

(>tol)er2S |  M.  H.  Hall....! 

( )ctober  28 ' do ! 

November 23...;  W.  K.  Hall....| 
November  28 I <lo ' 


51 

m 

55 
56 
56 
53 
58 
55 
52 
52 
53 
58 


Area  of 
Hcction. 


Squarr/rrt. 

430 
429 

m5 

404 
354 
360 
357 
330 
327 
321 
854 
349 


Mean 
veUicity. 


f^i  prr  Btf.  , 
1.14  ] 
1.20  I 
0.79  ! 

.73; 

.51  ! 
.63  I 

.«,[ 

.44  I 

.38 

.40 

.48 

.48 


hei«l 


Frrt. 
1.65  I 

1.86  I 

I 

1.20  ; 

-  1.05  , 
.70  ! 


.92  ' 


I 


.80 
.50  i 

.41  i 


DMiur 

SrfowiJnL 

m 

•M 

IHl 
2B 
218 
U^ 

12: 
1:1 
16» 


}ftnn  thiUif  (jaije  heiijht,  in  ferf,  of  Tttlhdnh  Rlirr  of  Talhilafi.  FnlU^  (hi. ^  for  1901 


Day.  July.' Auk.   St'pt.  Oct,  i  Nov.    Ikt. 


1 

2 

().♦.) 

i.:i 

:t 

■1 

.; ;  1.0  i 

1       '     <i ' 

f)                          i                         M  ' 

('. 1 '      1,0  j 

s 

y 

-1 !    'i.'i  I 

.' '    1.(1  1 

10 

.1 '    1.7  i 

11 

12 

\ 2.  r.  1 

.' 2.0 

i;{ 

2  0' 

14 

.' ■     1.7  1 

15. 

.71    i.r>  1 

1« 

•1   "I'-^l 

o.y 

.s 

l.H 


0.  I 
.4 


.4  1 
.4 
.4 
.4 


.ft 

.8 


.6  , 

.5  I 


liny.        I  July. '  Aiift.  ^t!pU    OifL 


.T      IS, 

,}i  ;  IV". 


1. 1  I 


■  L*2  . 


2.S 

I  29 

I  :io 

:»! 


1.2  I 

.H   i 

.7 


1.4  \ 

1.1  I 
LS  I 

I 

•"I 
..« 

1.4  ' 

1.2  I 

1.7  1 
1.5; 
1.1  I 


,7 

.(> 
.r. 
.(? 
.« 

.(i 

.6 
.5 


a4 
.4 

A 
A 
.1 
.4 

.4| 

•-•i 
.4  i 


.f.  I 

.51 
.61 


L.M^K.L  AND 
»*OYT. 
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fSaUng  table  for  TaUulah  River  at  Tallulah  FWU,  Ga,,  from  July  15  to  DecenU^er  SI,  1904. 


Gage 
height. 


DiM!harge. 

Gage 
height. 

Second-feet. 

Fset. 

125 

1.10 

145 

1.20 

165 

1.30 

185 

1.40 

210 

1.50 

•    235 

1.60 

260 

1.70 

Discharge. 

Gage 
height. 

Secrnnd-feet. 

Feet. 

290 

I     1.80 

320 

1.90 

355 

2.00 

395 

2.10 

435 

2.20 

480 

2.30 

525 

2.40 

DU^harge.   I   ^^«. 


Second-feet. 
575 
630 
685 
740 
800 
860 
930 


Feet. 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 


Discharge. 

Second-fctt. 
1,000 
1,070 
1,145 
1,220 
1,300 
1,380 


I 


The  above  table  is  based  upon  twelve  discharge  measurements  made  during  1904. 
It  i8  well  defined  between  gage  heights  0.4  feet  and  2  feet.  The  table  ha.s  been 
extended  beyond  these  limits. 

Egthnated  monthly  ditcharge  of  Tallulah  River  at  Tallulah  Falls,  Ga.,for  1904. 
[Drainage  area,  191  square  miles.] 

Run-off. 


Discharge  in  second-feet. 


Month. 


July  15-31 

August 

September 
October  .. 
November 
December 


Mean. 


second-feet  |  ^    ^^^  , 


1.02 

0.645 

2.34 

2.70 

1.09 

1.22 

.707 

.815 

.838 

.935 

1.39 

.160 

TUGALOO   RIVER  NEAR  MADISON,  8.  C. 

This  station  was  origfinally  established  July  19, 1898,  at  Cook's  ferry 
and  was  discontinued  December  31,  1901,  when  the  ferry  was  moved. 
It  was  reestablished  July  7,  1903,  by  M.  R.  Hall.  It  is  located  at 
Holcomb's  ferry,  1  mile  west  of  Madison,  S.  C,  and  900  feet  below  the 
Southern  Railway  bridge.  This  station  is  about  1\  miles  above  the 
point  where  the  old  station  was  located.  The  gage  consists  of  a  verti- 
cal timber  in  three  sections.  The  first  section  reads  from  1  to  16  feet 
and  is  attached  to  a  sycamore  tree  on  the  left  bank,  about  30  f oet  above 
the  ferry  landing.  The  second  .section  reads  from  KJ  to  22  feet  and  is 
attached  to  a  sycamore  tree  on  the  left  bank,  about  18  feet  above  the 
ferry  landing.  The  third  section  reads  from  21  to  31  f(*et  and  is 
fastened  to  a  locust  tree  on  the  left  bank  at  the  forks  of  the  roiul, 
about  175  feet  from  the  ferry  landing.  The  gage  is  read  once  daily 
%  T.  A.  Spencer,  a  farmer.  Discharge  measurements  are  made  from 
the  ferryboat,  or  a  small  boat  which  is  held  in  place  by  a  cable 
stretched  across  the  river.     The  initial  point  for  soundings  is  the  side 
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away  f i*om  the  river  of  the  windlass  used  for  stretching  the  cable;  H 
is  I(K*ato(l  on  the  right  bank.  Distances  are  measured  along  tbe  hand 
line  which  is  used  to  pull  the  boat  across  the  river. 

Tlio  h<*d  of  the  river  is  sandy  and  the  current  is  inoderati'ly  swift. 
The  channel  is  about  KJO  feet  wide  and  is  fairly  uniform  in  width  and 
genenil  appearance  for  some  distance  above  and  below,  the  current 
iHiing  niodemtely  swift  and  the  channel  straight  for  1,000  feet  orraort 
l)oth  above  and  below  the  station.  The  banks  are  both  moderately 
high,  })ut  will  overflow  for  about  200  feet  on  right  bank  and  25(>  feet 
on  the  left.  Both  are  oi>en  and  cultivated  except  a  few  trees  along 
t\w  edge  of  the  river.  These  conditions  make  it  i>osMible  toobtiia 
fairly  good  float  measurements  at  time  of  floods. 

Bench  mark  No.  1  is  a  nail  in  a  willow  tree  on  the  right  Iwmk  -^J  feet 
below  the  ferry  landing.  It  is  7.00  feet  above  the  zero  of  the  jpige. 
Bench  mark  No.  2  consists  of  two  large  nails  in  the  locust  tree  to 
which  a  third  section  of  the  gage  is  attached.  They  are  atane^ 
vation  of  22.00  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a 
copi)er  plug  set  in  solid  rock  on  the  north  side  of  the  railroad  lOj  feet 
from  tli(»  north  rail  and'  about  4(K)  feet  east  of  the  east  end  of  the 
KSouthern  Itailway  bridge.  Its  elevation  is  44.27  feet  al)ove  the  zero 
of  the  gage.  Bench  mark  No.  4  is  the  Geological  Survey  standard 
bronze  tablet  marked  ^'666  Atlanta''  on  the  right  bank  pier  of  tbe 
Southern  Itiiihvay  l)ridge.  Its  elevation  is  35.37  feet  above  tbe  zero 
of  the  gage,  and  ()(»5.47  feet  al)ove  sea  level. 

The  ol)s(Tvatioiis  at  this  stntion  during  1904  have  been  made  under 
the  direction  of  M.  li.  Hall,  district  hydrographer. 

Dinrhnrfje  measurements  of  Tagaloo  Hirer  near  Madimriy  S,  C,  in  190S  and  19iH. 

T 


I>atf. 

June  LM 

July  7 

July  1> 

July  'M 

August  2S 

SepkMiilHT  24  . 

Ootolx-rl) 

HK)4. 
January  l.'J  ... 

March  11 

June  10  

July  23 

August  25 

Si'pttMnlMT  t)  . . 

October  27 


Hy<ln>[fmplu*r. 


Width. 


Ftrt. 

J.  M.  (iiles.... 

M.  K.  Hall 

K.  A.  Murray 

do ; 

do 

<lo 

J.  M.  (iiles.... 

F.  A.  Murray..'  156 

J.  M.  (liloH ;  16<) 

do i  160 

B.  S.  Drane....;  157 

W.  E.  Hall....!  155 

B.  S.  Drane....!  157 

M.  R.  Hall.... I  152 


Area  of 
seclion. 


Squnre  feet. 

724  : 

704  : 
(565  I 
579  ' 
4(>2  I 
420 
473 


Mean 
velocity. 


Fft't  per  trc. 
2.66 
2.38 
2.30 
1.88 


..,  I 


1.72 
1.70 
1.96 


I 


388 

1.75 

691 

2.43 

425 

1.90 

348 

1.78 

499 

2.14 

470 

1.91 

284 

1.43 

Gage 
holKht 


4.00 
3.69 
3.40 
2.84 
2.18 
1.94 
2.  23 

1.81 
3.86 
2.30 
1.80 
2.96 
2.r2 
1.41 


Disichaurt*. 
;  Sennvlf<*t- 

i.fi:: 

71'' 
9-'* 

i  6,^ 

I  1,671^ 

I  80^ 

I  62-/ 

r     1.070 

896 
406 
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I  cUtUy  gage,  height,  in  feet,  of  Tagaloo  River  near  Madison,  S,  C,  for  1904. 


Jan. 

Feb. 
2.00 

Mar. 

Apr. 
3.35 

May. 

2.70 

June. 
3.30 

July. 
2^40' 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.70 

3.70 

2.36 

1.60       1.40 

1.50 

1.70 

1.90 

2.80  1 

3.20 

2.70 

3.40 

2.00 

3.95 

2.20 

1.65 

1.40 

1.60 

l.HO 

1.90 

2.80 

3.10 

2.85 

2.80 

2.00 

2.50 

;2.40 

1.60 

1.80 

1.60 

1.70 

1.90 

2.50 

2.95 

3.10 

2.60 

1.90 

2.40 

3.20 

1.56 

2.20 

1.70 

1.60 

1.90 

2.50  i 

2.90 

2.90 

2.40 

1.80 

2.40 

3.20 

1.50 

2.20 

2.00 

l.GO 

1.80 

2.30, 

2.85 

2.80 

2.36 

1.80 

2.45 

2.65 

1.50       2.00 

4.90 

1.90 

2.00 

13.20  1 

4.10 

2.70 

2.30 

1.80 

7.00 

2.30 

1.60       1.60 

2.60 

1.70 

4.80 

fi.90l 

3.90 

4.95 

3.30 

1.80 

6.90 

2.20 

1.50       1.50 

2.10 

1.00 

3.00 

5.00 

6.10 

6.50 

2.50 

2.10 

4.10 

2.20 

1.50 

1.50 

1.90 

1.60 

2.50 

4.20 

4.50 

4.50 

2.30 

2.30 

6.50 

2. -20 

1.65 

1.50 

1.80 

1.70 

2.r.o 

3.90 

4.00 

3.60 

2.30 

2.00 

6.60 

2. 05 

1.50  1    1.50 

1.80 

1.70 

2.90 

3.00 

3.70 

3.:« 

2.:w 

1.90 

5.40 

2.10 

1.45 

1.60 

1.80 

1.80 

2.30 

3.40 

3.50 

3.10 

2. -20 

2. 10 

3.80 

2.a5 

1.45 

1.80 

1.80 

1.70 

2.10 

3.  :Jd  ' 

3.40 

3.06 

2.10 

1.80 

3.30 

2.00 

1.40 

2.00 

1.70 

1.70 

2.10 

3.60 

3.30 

3.00 

2.10 

1.76 

2.80 

1.90 

1.40 

1.80 

1.70 

1.00 

2.10 

3.30 

3.20 

2.90 

•>.  10 

1.70 

3.00 

1.85 

1.40 

1.60 

1.65 

l.UO 

2.10 

3. 10  1 

3.10 

2.80 

2.10 

1.80 

2.50 

1.90 

1.40 

1.50 

1.70 

•2.00 

2.00 

3. 05 

3.10 

2. 7r> 

2.10 

1.80 

2.30 

1.80 

1.40 

1.50 

1.75 

1.80 

2.20 

2.\^»  j 

3.00 

2.70 

2.10 

1.70 

2.20 

1.75 

1.35 

1.50 

1.70 

l.«0 

4.40 

2.8r» 

2.90 

2.00 

2.50 

1.60 

3.80 

1. 75 

1.36 

1.60 

1.65 

1.70 

3.20 

2.80 

2. 95 

2.5) 

2.50 

1.55 

2.50 

1.75 

1.40 

1.55 

1.60 

5.10 

.9..% 

5.30 

2.90 

2.50 

2.20 

2.20 

2.20 

1.90 

1.36  !     1.<M) 

1.65 

G.ftO 

5.40 

5.30 

2.80 

2.50 

2.10 

1.85* 

2.05 

1.80 

1.35       1.80 

1.60 

1    3.40 

4.20 

5.80  ; 

2.80 

2.45 

2.00 

1.76 

2.20 

1.70 

1.36       1.70 

1.60 

2.80 

3.50 

A.^Q\ 

2.80 

2. 45 

1.95 

1.90 

2.20 

1.70 

1.40       1.56 

1.90 

2.40 

3.20 

4.70  \ 

2.90 

2.40 

1.96 

2.00 

2.85 

1.70 

1.40       1.50 

2.00 

2.30 

3.00 

4.30  j 

3.30 

2.40 

1.90 

1.90 

4.60 

1.70 

1.40       1.50 

1.95 

2.20 

3.00 

4.00 

2.90 

2.30 

1.90 

1.70 

3.60 

1.65 

1.40       1.60 

7.00 

2.20 

2.80 

3.70 

2. 85 

2.25 

2.70 

2.00 

2.80 

1.70 

1.45       1.50 

3.50 

2.10 



3.50 

2.80 

2.40 

3.60 

1.90 

2.50 

1.60 

1.40       1.60 

2.70 

;    2.00 

1 

3.40 

5.20 



3.95 

2.30 

1.40    

.^30 

W  fitr  Tngabm  River  near  Madimn,  S.  (\,from  January  J  to  December  SI,  1904. 


;    Discharge. 

(;age 
heigiit. 

Frei. 

Discharge. 
StTimd-Jrti. 

Gage 
height. 

DI^^chaTge. 
Srrontl-fcd. 

(inge 
height. 

Discharge. 

Strond-Jfrt . 

Ftct. 

FeH. 

Sf:coud-/erl. 

4:i5 

2.40 

S()8 

3.  50 

1,458 

5.  20 

2,  665 

45L> 

2.  50 

915 

3.  60 

1,519 

5.  40 

2,830 

490 

2.r)0 

963 

3.70 

1,582 

5.60 

3,000 

'           528 

2.  70 

1,012 

3.80 

1,646' 

5.80 

3, 180 

!           5()7 

2.  80 

1,062 

:     3.  IH) 

1,710 

6.00 

3.  3(>5 

'           (>C)7 

2.90 

1,  114 

4.  00 

1.775 

6.  20 

3,  555 

(>48 

;{.  (K) 

1,  168 

4.  20 

1 ,  905 

6.40 

3,  745 

690 

:'>.  10 

1 ,  224 

4.  40 

2,  045 

6.60 

3,  940 

73:i 

'     W.  2(1 

1,281 

4.60 

2,  195 

6.80 

4,140 

1           777 

!    :i.:u) 

i,:;.sv) 

4.  80 

2,  345 

7.  00 

4,  340 

822 

:       X  40 

1 ,  ;}*<s 

5.(^1 

2,  505 
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[xo.  12 


The  foregoing  table  in  boHed  upon  7  disoharj^e  measurements  made  during  ISO 
It  Ih  fairly  well  define<l  between  gage  heights  1.50  feet  an<l  4  feet. 

Kstimated  monthly  (iiatcliarge  of  Tugaloo  Rivfr  near  3/irit/i>oM,  S.  ('.^  for  190^. 
[Drainafi^c  «rea,  &9:)  Kquare  miU>K.] 


Month. 


January  . - . 
February . . 

March 

April 

May 

June 

July 

August 

Septenilier. 
Octoljer  ... 
Novenilier . 
December  . 


Dlflchan?** '"  s**cond-f*H*t. 


Run-off. 


Maxiinuin. 

Minimum. 

Mean. 

Seoond-fet-t 

permuare 

mile. 

Depth  i 

inrhe* 

:{,  840 

528 

829 

1.40 

l.H 

7,  325 

mi 

i,;«H 

2.20 

'lA 

14,450 

822 

2,  100 

3.54 

4.1 

3,  460 

1,0(J2 

1,369 

2. 31 

i.l 

3,  840 

800 

1,259 

2.12 

I'.-i 

1,519 

648 

880 

1.48 

l.f 

1,742 

509 

682 

1.15 

1.: 

4,  340 

712 

1,543 

2.60 

;{.( 

1,281 

528 

717 

1.21 

1.: 

528 

4:« 

469 

.791 

1 

777 

452 

539 

.909 

i.( 

4,  340 

490 

830 

1.40 

1.1 

The  year . 


14,450  I 


435 


1,043 


1.76 


2:i.{ 


SAVANNAH    lilVKR    AT   AUGUSTA,  GA. 

Observations  of  rivor  hoij^hts  have  been  maintained  since  1875  I 
the  city  of  Augustji  at  the  city  highwa}'  bridge.  The  results  ha 
been  printed  in  a  vohime  entitled  "'  Stages  of  Water  at  River  Station? 
prepared  by  the  United  States  Weathcu*  Bureau.  Those  for  1875 
1881)  are  given  in  part  8,  those  for  1890  to  1892  in  part  4,  and  th( 
for  1893  to  1895  in  part  5  of  this  publication.  The  gage  consists  o 
vertical  tiinl)er  fastened  to  the  pier  and  graduated  to  feet  and  inch 
Ke^idings  are  made  four  times  a  day  })V  J.  M.  Youngblood,  kee} 
of  the  city  bridge,  usually  at  (>  a.  m.,  12  m.,  6  p.  m.,  and  9  p. 
Th(»  (>  a.  m.  readings  are  those*  uschI  by  tin*  A\'eather  Bureau,  but 
the  publications  of  the  Tnited  States  (Geological  Survey  since  11MJ<M 
average  of  all  four  of  the  daily  readings  is  used  and  is  reduced  to  f 
and  tenths  of  fe(»t. 

Discharge  measurements  arc  madc^  from  the  North  Augusta  Bri( 
at  Thirteenth  street  in  the  city  of  Augusta,  while  the  city  gjijjft' 
loc4ited  at  the  city  bridge  at  Fifth  stnM*t,  whicli  is  about  a  mile  F»eK 

The  North  Augustn  Bridge  consists  of  three  iron  spans,  20S  f 
each,  with  319  feet  of  wooden  approacii  on  the  right  bank  and  : 


ALL  AN1>"| 
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eet  on  the  left.  The  channel  is  straight  for  a  long  distance  above 
ind  below  and  is  about  560  feet  wide  at  low  water.  The  banks  are 
ligh,  but  will  overflow  at  times  under  a  part  of  the  length  of  the 
ipproaches  and,  at  very  high  stages,  for  a  long  distance  on  either  side 
)f  the  river  beyond  the  ends  of  the  bridge.  The  bed  of  the  river  is 
aindy  and  undergoes  considerable  change.  The  current  is  swift. 
Measurements  are  made  from  the  downstream  side  of  the  bridge,  and 
he  initial  point  is  the  end  of  the  iron  bridge  at  the  right  bank  on  the 
lownstream  side. 

The  gage  at  the  city  bridge,  1  mile  l)elow  the  measuring  station,  is 
I  heavy  vertical  timber,  graduated  to  feet  and  inches,  and  is  bolted 
0  the  first  bridge  pier  which  is  in  the  water.  It  is  on  the  side  of  the 
)ier  near  tlie  upstream  corner,  facing  the  right  bank.  The  zero  of 
he  gage  is  the  datum  of  all  the  city  levels,  and  any  city  bench  mark 
an  therefore  be  used.  A  point  is  established  on  the  North  Augusta 
)ridge  from  which  to  measure  down  with  a  steel  tape.  This  is  the 
op  of  the  plate  through  which  the  top  pipe  of  the  bridge  fencing 
»88es,  which  is  riveted  to  the  right  side  of  the  intermediate  post  at 
he  downstream  end  of  the  third  floor  beam  from  the  right-bank  end 
>f  the  bridge,  and  at  ordinar}-  stages  it  is  55.(X)  feet  above  water,  less 
he  reading  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
he  direction  of  M.  R.  Hall,  district  hydrographer. 


Discharge  nmifturemenis  of  Sttraniuth  River  at  AugwUa,  Ga.,  in  1903  and  1904. 


Date. 


1903. 

unelO 

eptember  29  . 
^ml^er  3... 


Hydrographer. 


M.  R.  Hall  . 

do 

W.  K.  Hall. 


Width. 


Feet. 


1904.  i  I 

Vbruary 5 ]  M.  R.  Hall 526 

ebruary  15 W.  p:.  Hall 5:i4 

^Pril7 M.  R.  Hall I  51S 

uly  14 W.E.Hall 519 

^ugiiHt  10 !  M.  R.  Hall mi 

^(•t^W  '.I do 522 

^•toWr  18. ; do 522 


Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Sifuare/eet. 

Ffet  per  »rc. 

F\ort. 

7, 303 

2.  43 

15.10 

3,075 

1.24 

7.13 

3,069 

1.27 

7.20 

3, 293 

1.43 

7.50 

3,  978 

1.69 

8.70 

3,  484 

1.62 

7.96 

2,904 

13,200 

2,  387 

1 ,  998 


1.  32 
4.  22 

1 .  29 
1.03 


6.  45 

24.  57 

5.  77 

5.  07 


Discharge. 

Sfcond'/eft. 
17,740 
3,  831 
3,898 

4,714 
6,714 
5,  M7 
3,  826 
5.'),  680 
3.  0<)8 
2,  057 


44  ftTREAM   MEASUREMENTS    IN   19W,  PART  IV.  !»». 

Mean  daily  gagf  heighi^^  in  feel,  of  Savannah  Rirer  at  Atigufia,  Ga.^for  2901 


3.. 
4.. 


i:i. 


IhftV. 


Jan.      Fob.      Mar.     Apr.     May.    June.    July.     Aug.  I  Sept.  I  ih-L  '  Nov.   Ii«. 


10 

11 

12 

13 

14 

l."i 

u; 

17 

IS 

19 

20 

21 


7.3 

7.1  i 

7.2  i 

7.3  ' 
7  2  ■ 
7.1 
ILS  , 
7.0  ] 
7.0  I 

7.ri 

7.4 

r.:» 

7.5 


7.4 

7.t'i 
i;t.l 
ia.4 
11. :» 

9.4 

!S.  *> 
S.2 
S.  2 

^.o 

7.9 


H.0 : 

7..; 

7.9 


7.4  I 
9.0 

11.9 
11.2 
14.4 
12.7 
10.7 

9.2 

K.7 

s.t; 

S.4 

S.  2 
8.1 
8.9 

11.  li 

14.  t; 

15.  .1 
1."».7  , 

12.  :> , 

IU.6  i 

9.5  ! 
9.1  I 
9.0  ' 


S.8 
8,0 
8.6 
8.7 
8.4 
S.1 
10. 4 
1(k3 
lfi.2 
12.0 
10.  ."• 
9.7 
9.3 
9.1 
9.1 
9.4 
9.0 
S.4 
s.4 
8.2 
S.3 
S.  5 

9.r. 
11.1 

13.4 
11.9 
10.5 
10.4 

9.r. 

9.1 

S.  .V 


8.(> 
8.0 
8.3 
8.2 
8.1 
8.0 
7.9 
8.2 
9.1 
10.1  . 
9.3 
S.7 
8.4 
8.2  ■ 
S.0 
8.0  ; 
7.S  1 


s.u 

8.0 


7.5  1 

7.3  1 

7.3 

7.0 

7.5 

7.3 

7.0 

8.8 

8.9 

8.9 

S.O 

7.6 


7.1 

7.2  i 

7.0 

7.0 

6.8 

CM 

o.ri 

0.7 
0.6 
0.4 
6.4 
6.4 
6,4 
5.6 
5.6 
6.8 


9.2 
11.2  . 
9.1 
7.9 
7.0 
6.9 
7.0  . 
7.5 
H.O 
7.1 
6.0 
6.0 
6.7 
6.6 
6.5 


6.8 

7.5 

6.8 

5.8 

6.4 

6.0 

5.5 

5.6 

5.1 

6.2 

7.0 

6.9  ' 

6.7 

6.3 

5.7 


7.3  1 


1      6.4 

5.4 

1      6.2 

4.8 

6.0 

5.6 

5.2 

5.4 

6.5 

5.5 

6.6 

5.3 

7.1 

5.2 

7.2 

5.0 

6.7 

10.1 

6.1 

7.7 

5.4 

8.7 

6.2 

7.8 

5.7 

7.6 

5.7 

9.5 

6.6 

S.5 



6.8 

7.1 

1      7.0 

8.9 

1      7.0 

8.6 

'      6.2 

10.4 

9.3 

8.6 

11.1 

8.4 

10.4 

16.3 

8.1 

24.5 

7.3 

24.5 

7.0 

19.1 

6.5 

14.3 

6.7 

11.8 

6.4 

9.6 

6.3 

9.8 

6.1 

10.  S 

6.1 

10.7 

5.8 

9.1 

5.5 

8.3 

5.7 

7.6 

5.5 

10.1 

5.5 

9.0 

5.6 

7.4 

5.7 

7.1 

5.6 

6.t^ 

5.5 

6.8 

5.7 

9.2 

5.4 

12.5 

5.5 

12.4 

5.6 

9.9 

5.8 

s.0 

b.Z 
4.8 
5.3 
5.2 
4.9 
5.0 
5.3 
4.7 
3.H 
5.5 
5.2 
4.1 
5.2 
4.6 
4.5 
3.S 
\b 
4.3 
4.5 
4.3 
5.1 
4.2 
3.8 
5.5 
4.8 
4.8 
4.2 
5.4 
5.3 
3.8 
5.6 


.\1 

4.>»' 
.-,.  I 
.V4 

6.7 


6. 4       ^1 

6.U 

h.6 

.1.4 
£.6 
6.» 
7.0 

*•": 

6.:{ 

n.9 

5.4, 

6.3 

5.S' 

5.4  I 

5.9, 

6.2 

5.9 

5.6 

6.2  i 


I... 
_  1_ 

'I  All  KH^t'  liciKlit.x  inoun  of  four  roadnigs  \h.'T  tiny:  6  a.m.,  12  m..  6  p.m..  9  p. in 


T.l 

:• 

:.• 

T.l 
7.6 
7.1 
7.1 
h» 
i* 
(.S 
i\ 
H 
(.$ 
7.S 
9.7 
9.J 
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for  Satft7inah  Rher  at  Auffiiula,  du.^from  Janaary  J  to  December  St^  1904- 


Discharge. 

Gage 
height. 

Fiti. 

Dineharge. 

Gage 
height. 

Ffft. 

Dittcharge. 
Secfmdfert. 

(iage 
height. 

Discharge. 

Stnmd-fffi. 

Sftftm(-/rft. 

i      Ffti. 

Second-feet. 

1,450 

5.80 

2,870 

13.50 

15,080 

21.50 

:^8,900 

1,500 

1       6.00 

3,a50 

14.00 

16,200 

22.00 

41,000 

1,550 

6.  50 

3,550 

14.50 

17,:^50 

22.50 

43,300 

1,610 

7.00 

4,100 

15.00 

18,550 

23.00 

45,800 

1,670 

7. 50 

4,680 

15.50 

19,780 

1     23. 50 

48,700 

i,7:w 

8.00 

5,300 

16. 0() 

21,a50 

;     24.00 

52,000 

1,790 

8.50 

5,980 

,     16. 50 

22,  ;550 

1 

24. 50 

55,750 

1,850 

9.00 

6,700 

'     17.00 

2:^,700 

,     25.00 

60,000 

1,920 

9.50 

7,480 

17.50 

25, 120  ' 

25. 50 

(W,500 

l,fKK) 

;     10. 00 

8,;w 

,     18.00 

26,600 

26. 00 

69,000 

2,060 

10.50 

9, 150 

18.50 

28,170 

26. 50 

73,500 

2,  KIO 

11.00 

10, 050 

19.00 

29,800 

27.00 

78,000 

2,  200 

11.50 

10, 980 

19. 50 

31,470 

27.  50 

82,500 

2,:m) 

12.00 

11,950 

20.00 

33,  200  1 

28.00 

87,000 

2, 520 

12.50 

12,950 

20.50 

.'^5, 020 

2, 61H) 

13.00 

14,000 

21.00 

36,900  1 

1 

e  table  is  Xmsod  upon  (lischarjre  nieasareinents  made  durinj^  1899-1904 
•  well  defined. 

fftU'd  moiUlihj  flixcharf/e  of  Stfraimah  Hirer  at  Auf/ustaj  Ga.y  for  1904. 
[Drainage  area,  7/294  Nquare  miles. J 


Di.'^-h 

urge  in  neeond-ffiet. 

'              Rnn-<>fT. 

i 

.Mjixiinnin. 

Minimum. 

Mean. 

Hecond-feet 

j»er  Minnre 

mile. 

Depth  in 
inches. 

14,H*>0 

3,  880 

5,  58:^ 

0.  7(^5 

0.  882 

2S, 170 

4,  560 

9,  206 

1.26 

1.36 

21,830 

5,  430 

8,  579 

1.18 

1.36 

8,  470 

4,  680 

5,512 

.756 

.844 

(),  550 

2,  6*M) 

4,  292 

.588 

.678 

10,410 

2,  360 

4,088 

.  5()() 

.  625 

H,  470 

2,(K30 

3,  769 

.517 

.596 

55, 750 

3,  SHO 

11,710 

1.61 

1.86 

1(1,2:50 

2,  440 

3,  7'.m 

.  520 

.  580 

2,(><HI 

<i  1,4:>() 

2,  07H 

.  285 

.  32V) 

4,  KM) 

2,  0()(> 

3,015 

.413 

.461 

H),  ^)S() 

2,  7S() 

4,772 

.  654 

.754 

55, 750 


1 ,  450 


5,  533 


,759        10.33 


i>>  in  Octolxr « 
'k  hv  the  (hi in. 


Suii<lMy>.  whiu  ihc  miWs  wor^' \\*A  t\\\\\\\\avl.  v\\\v\  w^vWix  ^vvi^ 
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CHAU(}A    RIVER   NEAR  FORT  MADI80N,  8.  C. 

A  station  was  cHtablisbed  on  Chauga  Rivor  at  Bryan  wagon  bridge, 
2  miles  cast  of  Fort  Madison  and  1  mile  alx>ve  the  mouth  of  the  mfx^ 
b}^  M.  K.  Hall,  and  me^u^urements  were  made  during  1900  and  1901  ii 
connection  with  the  old  station  on  Tugaloo  River  at  Cooks  Fern. 
When  the  Tugaloo  River  station  was  reestablished  in  11K)3  the  Chaugi 
River  station  was  also  reestablished  as  a  bench-mark  station.  No  gip 
has  l)cen  established,  but  all  discharge  measui*ements  are  referred  to 
a  bench  mark.  Discharge  measurements  are  made  from  the  upstreia 
side  of  the  single-span  wooden  bridge.  The  bridge  is  supported  bj 
log  cribs  which  are  tilled  with  rock  and  anchored  to  bed  rock.  The 
floor  of  the  bridge  is  about  10  feet  al>ove  low  water.  The  initial  point 
for  soundings  is  the  top  of  anchor  bolt  in  upstream  corner  of  the 
right  Imnk  abutment.  The  channel  is  straight  for  about  5(H)  feet 
above  the  station;  lielow,  it  is  curved  for  about  50  feet,  and  theo 
stmight.  The  current  is  swift.  The  right  bank  is  high,  clean,  and 
liable  to  overflow  during  freshets.  The  left  bank  is  high,  rocky, 
wooded,  and  is  not  subject  to  overflow.  Floods  can  not  be  measured, 
as  high  water  goes  over  the  bridge.  Bench  mark  No.  1  is  a  nail  in  i 
sycamore  sapling  on  the  left  bank  about  100  feet  above  the  bridge 
Bench  mark  No.  2  is  the  top  of  the  downstream  guard  rail  7  feet  from 
right  Imnk.  Its  elevation  is  10.00  feet.  Bench  mark  No.  3  is  a  large 
nail  driven  horizontally  in  the  center  of  the  downstream  end  of  the 
lowest  cross  log  of  the  right  bank  crib  abutment.  Elevation,  4.50  feet 
above  datum. 

l>Miarije  mtanurnnniti^  of  Chauija  Ji'urr  near  Fori  Mad'utoiiy  S.  C.^  in  IUO4. 
l,Ht...  ;      Ilydn^Knipher.      |    >Vi<lth.    \     ^^X;;^      |     ^.^^^"^     1    ^l^^     \  DU-hante 

I  I  I  I  I 

I  Fiti.      I  Squart/trt.  I  Ftrt  iter  ttc  I  Fcft.      '  StamAJf*^ 

JunolO 'J.M.<liloH I          39'              m  j          1.49'  0.91  ^1 

SeptiMiilKTO...    H.  S.  Draiif....:          40                 87,           1.64'  l.L>0  l^-^ 

(MoIhtL'T M.H.lIall '          .S7                4S  '           l.:«  .44  ^ 


SENKCA    RIVKK    NEAR   ('I.KMSC)N    COLLEGE,  S.  C. 

This  station  was  established  by  M.  K.  Mali  as  a  regular  station  on 
December  8,  1903,  at  which  time  a  boxed  chain  gage  was  instalW 
aiul  the  bench  marks  were  established.     A  vertical  gage  had  been  put 
in  July  lt>,  1908,  by  F.  A.  Murray,  and  records  obtained  from  it  for 
a  portion  of  the  time.     The  station  is  located  at  the  iron  wagon  bridge 
a})out  3  miles  south  of  Clemson  College,  S.  C,  and  about  3(K)  feet  up 
the.  river  from  the  crossing  of  the  Blue  Ridge  Railroad,  which  is  ^ 
l)ninch  of  the  Southern  Railway.     The  l^ridge  is  a  single  span  of  iron- 
about  157  feet  long,  with  40  feet  of  trestle  approach  on  the  right  ImnK 
and  70  feet  on  the  left  bank.     At  ordinary  Htag;cs  the  channel  is  about 
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0  feet  wide.  The  right  hank  is  high  and  will  not  overflow,  but  the 
ft  bank  will  overflow  for  a  considerable  width  at  a  gage  height  of 
out  23  feet.  The  bed  of  the  river  is  sandy.  The  current  is  moder- 
B.  At  low  stages  there  is  a  daily  fluctuation  of  about  1  foot  in  the 
.ge  heights,  caused  by  the  operation  of  water  powers  above.  On 
is  account  the  gage  is  read  twice  each  da}'^,  an'd  a  mean  of  the  two 
adings  is  used.     The  observer  is  M.  L.  Sanders. 

Discharge  measurements  are  made  from  the  downstream  side  of  the 
idge,  and  the  initial  point  is  the  center  of  the  tubular  iron  pier  at 
e  right  bank  downstre^im.  The  boxed  chain  gage  is  located  on  the 
wer  chord  on  the  downstream  side.     The  24-inch  box  extends  from 

>  to  22  feet  from  the  initial  point.  -  The  chain  is  81.82  feet  long  from 
e  bottom  of  the  weight  to  the  marker.  The  vertical  gage  is  of  2  by 
inch  timbers  in  5-foot  sections,  fastened   to  a  scantling  which  is 

&mped  to  the  iron  braces  between  the  cylinders  of  the  right  bank 
er.     Both  gages  are  in  good  condition,  except  that  mud  accumulates 

the  lower  end  of  the  vertical  gage. 

Bench  mark  No.  1  is  the  top  of  the  upstream  cylinder  of  the  right 
ink  pier  at  a  point  marked  '^  B.  M."  by  chisel  cuts.  Its  elevation  is 
i.95  feet  above  gage  datura.     Bench  mark  No.  2  is  a  copper  plug  set 

1  rock  on  the  right  bank  under  the  railroad  bridge  and  about  20  feet 

>  the  right  of  the  center  pier.  Its  elevation  is  10.27  feet  above  gage 
itum.  This  rock  is  low  and  has  been  uncovered  by  erosion  of  the 
*nk.  Bench  mark  No.  3  is  a  bench  cut  on  the  root  of  a  hickory  tree 
t  the  fork  of  the  roads  about  100  feet  from  the  right  bank  end  of  the 
ridge.     It^s  elevation  is  30.52  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
le  direction  of  M.  R.  Hall,  district  hydrographcr. 

fy^M'hnrgf  metiHurementx  of  Seiwcti  River  near  ('lemmm  ('oUfge,  S.  (*.,  tit  190S  ami  J!f04. 


Dutf.  HydrograpJur. 

v.m. 

Uly  10 

Uly28 

Uly  29 

aigii8t27..-.. 
epteuiber  23  . 

>ctol)er9 

)ecem})er8 W.  K  Hall  .. 

1904.  j 

January  14 F.  A.  Murray 

January  14 <!(» 

'anuary28 |  W.  K.  Hall  .. 


F.  A.  Murray 

do 

do 

do 

do 

J.  M.  GileH  .. 


Area  of  Mean 

Mi'ftion.  VflcM'itv. 

I 


Fcft. 
148 
148 
148 
147 
11^4 
149 
VM 

\2S 
140 
148 


S/ unit  feet: 
748 
525 

5;is 

4.S4 

.SI  6 
47:5 

42H 
520 


I 


ft  ]n  r  sfv. 
1.85 
1.82 
2.00 
2.  00 
1.05 
2.  22 

1 .  r,5 

1.78 
1.88 
1.94 


Gnge 
height. 


Frtt. 

4.54 
.S.  5;; 
:i.  56 
S.  14 
2.  51 

:i  4:i 

2.  21 

2.  2.S 

2.87 

;j.4i 


Discharjfe. 

Sfcoiitl-fat. 
1 ,  388 

959 
1,077 

809 

016 
1,050 

539 

(>01 

802 

1,027 
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Duirharge  mfastirfmentM  o/Senem  Rirtr  nrar  Clemmm  OuUegf^  S,  C,  rfr.— ('ontinop 


Date. 


Hyrtfogmpher.         Width.         '^^^     \     ^^^^ 


1904— Cont'd. 

March  10 J.  M.  Gilcw  . . . . 

Manh  11 do 

May  11 W.  K  Hall.... 

June  9 J.  M.  Gile8 

June  9 do 

July  16 B.  S.  Dnine.... 

August  25 W.  E.  Hall .... 

Sejiteinlier  6  . . .    B.  8.  Drane 

( >etober  5 do 

Dei*enil)er  «> do 

I>e(V!iiber  H do 


/M.        Squarr/eft.  '  FM  per  fee. 


148 
148 
148 
147 
147 
142 
128 
148 
145 
150 
150 


722 ; 

H53  t 
488  ' 
494 

524      ; 


208 
331 
487 
300 

874 
778 


2.33 
2.29 
2.00 
1.86 
1.94 
1.37 
1.54 
1.90 
1.73 
2.60 
2.44 


1^1.     P^^ 


Fai. 
5.28 
4.76 
3.43 
3.55 
3.73 
1.41 
2.38 
3.40 
2.15 
6.35 
5. 52 


Menu  da  a  If  gagr  heitjht,  hi  feet,  of  Senem  Jiirer  near  ('Ufnson  CoUrge,  S,  C/or  li* 


Day. 


Jan.      Feb. 


! 


1 :  2.55 

•2 2.65 

3 2.ro 

4 2.75 

5 2.30 

6 ;  2.30 

7 ;  2.riO 

s 2.70 

•» 2.55 

10 2.45 

11 2.  75 

12 2..-H) 

i:{ 2.50 

II 2.:*o 

15 2.fK» 

1|-. 2.50 

17 2.(M) 

l.H 2.75 

11» 2.50 

20 2.5(1 

21 2.  15 

•22 3.05 

2:? e.90 

24 4.:{5 

'2:> 3.  S5 

26 3.25 

27 3.10 

•JX 3.00 

29 3.10 

:vo 3.05 

HI 2.  K5 


Mar.     .\pr.     May.    June.    July.     Auk.     Sept.     Ort. 


85 
75 

85  1 

85l 

60 
70 
45 
90 
70 


!.  '.»5 
1.70 

25 
70 
45 
15 
45 
15 


4.:i5 

3. 75 

4.0) 

4.00 

3. 55 

3.20 
3.55 
3.40 
3.30 
3.45 
3.05 
11.70 
8.00 
6.  t>0 
5.  ir. 
4.  SO 
4.  55 
1. 15 
\.  25 
4.  05 
3.90 
3.  75 
3.  75 
3.  70 

3.;u) 
3.  m 
4.S(» 
5.70 
«•>.  .50 
5.30 
4.20 
4.70 
4.40 
4.30 
4.10 
3.90 


3.80 
3.80 
3.10 
3.50 
3.40 
3.50 
4. 75 
5.25 
.=i.-25 
4. 15 
1.25 

3.  a'^ 

3.  95 
3.  70 
3.75 
4.10 
3.  75 
3.  50 
3.  45 
3.  45 
3.  45 
3.  40 
3.50 
3.50 
'3.  -20 
3.30 
3.riO 
3.10 
3.20 
3.50 


3.10 
3.15' 
3. 45 
3.35 
3.60 
3. '25 
3.05 
3. 65 
6. 20 
4.  :'.5 
4.  15 

3.  40 
3.  :i5 
3.  20 
3.  20 
3.  00 
3.  20 
3. 1)0 
3.  iM) 
3.  10 
2.  .">() 
2.  95 
2.  75 
2.  5() 
2..=)0 
2.50 
2.  40 
2.  rv5 
3.10 
7.00 


0.40 
4.00 
3.30 
3.20 
2.85  ' 
3.20 
4.20  \ 
4.80  . 

3.r^  i 

3. 10 
3.40 

2.  70 
2.  70 
2.  50 
2.  70 
2.  C*) 

2.  5(> 
2. :» 

3.  55 
3.  (H) 
2.  ."lO 
2.  5() 
2.  15 
2.  20 
2.150 
2.05 

2.  45 

3.  10 
4.10 


2.95 
2.50 
2.40 
2.10 
1.75 
2.30 
2.30 
2.00 
2.50 
2.50 
2. 45 
2.40 
2.40 
2. 40 
2. 10 
2.05 
2.45 
2.40 

2.  r>5 
i.s:) 

2.  00 
2.  45 

2.  r.5 

2.00 

2.  r.0 

2.  70 
2.  10 

2.  :m» 

2.  45 
2.  10 
2.  45 


4.45 
3.95 
3.25 
2.65 
3.15 
4.45 
7.00  '. 

9.00 : 

5. 10 

4.00 

5. 50 

r..  0«) 

4.60 

3.70 

3.15 

5. 35 

3.70 

3.60 

2.85  ' 

4.40 

3.10 

2.50 

2.90 

2. 85 

3.20 

3.10  , 

4.30  i 

4.75 ; 

3.10 
3. 15 
3.00 


2.70 
3.15 
2.80 
2.55 
3.20 
3.10 
2.70 
2.70 
2.80 
2,70 
2.80 
2.  tiS 
2. 75 
2. 75 
2.45 
2. 45 
2.50 
2.a'> 
2.  15 
2.a5 
2.  45 
2.  SO 
3.00 
2.90 
2.35 
2.40 
2. 25 
3. 45 
2.95 
2.  VO 


2.40 
2.25 
2.25 
2.00 
1.95 
1.95 
1.85 
1.50 
1.80 
1.80 
1.95 
2.40 
1.80 
2,30 
2.25 
1.35 
1.45 
1,75 
1.25 

i.:» 

1.40 
1.70 
1.40 
1.00 
1.70 
1.80 
1.75 
1.80 
1.70 
1.45 
1.75 


Nov. 

1.90 
l.» 
1,90 
3.05 
2.70 
2.5ft 
2.5S 
2.00 
1.95 
2.15 
•2.05 
2.45 
2.W 
•2.70 
•2.90 
2. «» 
■2.25 
2.  •J) 
Lf*) 
•2. 15 


2.W 
2.  CO 
•2.65 
2.60 
•2.05 
2.05 
2.05 
:.  r5 
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toting  table /or  Seneca  River  near  Clemson  College^  S,  C,  from  Jnnuanj  1  to  December 

Sly  1904. 


Gage 
heii^ht. 


Discharge. 


Gage 
height. 


Discharge- 


/w. 

Srcond-feet. 

Feet. 

Second-feet. 

1.40 

2a5 

2.30 

544 

1.50 

310 

2.40 

577 

1.60 

336 

2.50 

610 

1.70 

363 

2.60 

644 

1.80 

391 

2.70 

678 

1.90 

420 

2.80 

713 

2.00 

'           450 

2.90 

749 

2.10 

481 

3.00 

785 

2.20 

512 

3.10 

822 

Gage 
heght. 

1 
Discharge.  ! 

Gage 
height. 

Discharge. 

Feet. 

Second-feet.  \ 

Feet. 

Second-feet. 

3.20 

859 

4.20 

1,265 

3.30 

897     ' 

4.40 

1,351 

3.40 

936- 

4.60 

1,440 

3.50 

975 

4.80 

1,530 

3.60 

1,015 

5.00 

1,620 

3.70 

1,055 

5.50 

1,870 

3.80 

1,096 

6.00 

2,120 

3.90 

1,138 

6.50 

2,395 

4.00 

1,180 

7.00 

2,670 

The  above  table  is  based  upon  discharge  measurements  made  during  1903  and 
>04.  It  is  fairly  well  defined  to  gage  height  6.4  feet.  Discharges  above  7-foot  gage 
>I>roximate  estimates. 

Edimated  monitdij  discharge  of  Seneca  River  iiear  Clemson  Collegey  S,  Cyfor  1904. 


Month. 


mxwry . . . 
ebruary . . 

arch 

pril 

ay 

ine 

%- 

UgTL«t 

ipteiiiber . 
ctober  ... 
oveinber . 
ecember  . 


Discharge  in  second-feet. 

Maximum. 

Minimum. 

Mean. 

2,615 

544 

769 

4,700 

644 

1,162 

5,800 

804 

1,506 

1,745 

822 

1.078 

2,670 

577 

943 

2.340 

450 

841 

767 

377 

557 

3,920 

610 

1,253 

956 

466 

683 

577 

250 

377 

804 

420 

564 

2, 148 

4:i5 

741 

The  year. 


5,800 


250 


873 


ROCKY   RIVER   NEAR  CAI.HOUN    FALLS,  S.  C. 

This  station  was  established  as  a  bench-mark  station.  It  is  located 
t  a  highway  bridge  just  below  Swearingen's  mill,  about  3i  miles 
orthwest  of  Calhoun  Falls,  S.  C.  Discharge  measurements  are  made 
rem  the  downstream  side  of  the  bridge,  which  is  110  feet  long  and 
ipported  by  two  timber  piers.  The  initial  point  for  .soundings  is  the 
ight  end  of  the  downstream  guard  rail.  The  channel  is  curved  for 
bout  200  feet  alK)ve  and  straight  for  300  feet  below  the  station.  The 
urrent  is  swift.  Both  banks  are  subject  to  overl^o^^  ^wyvw^  \5l\^ 
na  127—05 i 
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water.  The  l)ed  of  the  stream  is  composed  of  sand  and  gravel  and  fe 
very  changeable.  The  washing  out  and  filling  in  of  the  channel  pre- 
vents rating.  The  bench  mark  is  the  top  of  the  downstream  end  of 
trestle  cap  on  the  left  side  of  pier  next  the  right  bank.  Its  ele\-atioo 
is  0.00  feet  above  gage  datum. 

Discharge  meamremeiUs  itf  Hwky  River  near  CnUtoun  FalU,  S.  T.,  in  1904. 


Date. 

March  17 

SepU*nit)er  7  ... 


Hydcufn^pher. 


J.M.Giles. 
....do  .... 


Width. 


/W, 


60 
91 


Area  of 
section. 


Sqtiarefeel. 
143 
114 


Mean 
velocity. 

/brt  per  ace. 
1.76  I 
1.74  I 


Gmc 
height. 

1.60 
2.50 


Diichufe. 

251 
1% 


BROAD    RIVER   (OF   GEORGIA)    NEAR   CARLTON,  GA. 

This  station  was  established  May  27,  1897,  by  M.  R.  Hall.  The 
gage  is  now  maintained  and  the  observer  paid  by  the  United  States 
Weather  Bureau.  The  station  is  located  at  the  Seaboard  Air  Line 
Railroad  bridge  3  miles  east  of  Carlton,  Ga.,  and  2  miles  above  the 
mouth  of  the  South  Fork.  The  boxed  chain  gage  is  bolted  to  the  guard 
rail,  with  its  })ottom  resting  on  the  upstream  end  of  the  cross-ties.  The 
center  of  the  pulley  is  39.5  feet  from  the  initial  point  for  soundings. 
The  length  of  the  chain  from  th0  end  of  the  weight  to  the  marker  b 
54.00  feet.  The  observer  is  S.  P.  Powers,  jr.,  who  reads  the  gage 
once  each  day.  Discharge  measurements  are  made  from  the  uj^treain 
side  of  the  railway  bridge  to  which  the  gage  is  attached.  This  is  an 
iron  deck  bridge  in  two  spans  of  125  feet  each,  with  tre.stle  approache;* 
:^4o  f(M»t  long  on  the  left  bank  and  50  feet  long  on  the  right  Vmnk.  The 
i)asc  of  (he  rail  of  the  track  is  about  51  feet  above  low  Water.  The  ini- 
tial point  for  soundings  is  the  end  of  the  iron  bridge  on  the  right  bank 
upstream  side.  The  channel  above  and  below  the  station  is  straight 
for  r)00  feet.  The  right  bank  is  high  and  wooded  and  is  not  liable  to 
ovcM'tlow.  The  left  bank  is  low  for  about  400  feet  and  is  then  high 
and  rocky.  It  overflows  at  a  gage  height  of  about  16  feet.  The  bed 
of  the  stream  is  sand  and  gravel,  and  is  somewhat  changeable. 

Bencli  mark  No.  I  is  the  top  of  the  upstream  iron  girder  under  the 
cross-ties  at  a  point  about  40  feet  from  the  initial  point  for  sonndings^ 
Its  elevation  is  5l.0(»  feet  above  gage  datum.  Bench  mark  No.  2  is  the 
top  of  the  capstone  of  the  right  bank  pier  at  a  point  under  the  upstream 
side  of  the  end  of  the  bridge.  It^s  elevation  is  30.78  feet  above  the 
gage  datum.  Bench  mark  No.  8  is  a  copper  plug  set  in  solid  rock  in 
the  railroad  cut  1,135  feet  from  the  west  end  of  the  iron  bridge,  11  fe^t 
north  of  the  center  of  the  track,  and  at  about  the  same  elevation  as  the 
bottom  of  the  cross-ties.  Its  elevation  above  gage  datum  is  57.^* 
feet.     Oage  datum  is  384  feet  above  sea  level. 

The  observations  at  this  station  during  1904  have  been  made  undc' 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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-ge  meagurements  vf  Broad  Hirer  (of  Georgia)  near  CarUon^  On.,  m  J90,f  and  1904. 


Hydnjgrrapher. 


K)3. 

21.. 


J.  M.  (files. 

do  .... 

do.... 

do  .... 


Width. 


Area  of 
Mection. 


14 

iber  16  .., d 


.do 
.do 


I 


r29.. 

berH. 

904. 

17 1.  M.  Giles. 

do  .... 

do  .... 

iVjer  6 <io 

berl5...l do  .... 


Feet.  iiquareftfi. 
207 
185 
200 
181 
198 
162 
172 

181 
155 
129 
175 
147 


859 
582 
734 
456 
877 
359 
395 

469 
394 
250 
512 
399 


Mean 
velocity. 


Fed  per  »ec. 
3.02 
2.13 
2.40 
2.09 
2.77 
1.69 
1.59 

1.72 
1.47 
1.20 
.  1.44 
1.15 


hcSJt.   I  I>l«eharge. 


Feel,      i  Second-feet. 


4.55 
3.10 
3.65 
2.70 
4.52 
2.16 
2.20 

2.62 
2.20 
1.48 
2. 37 
1.88 


2,592 

1,242 

1,766 

953 

2,435 

606 

628 

809 
581 
299 
737 
460 


ally  gage  fielghty  in  feet,  of  Broad  River  {of  Georgia)  luxtr  Carlton^  Ga.,for  1904^ 


:     2.2 

2. 2 
2.3 
2.3 
2. 2 
2.2 

2. 2 

2.2 
2.2 

2. 3 
2. 3 
2.4 
2.4 
2. 3 

2. 2 

2. 3 
2. 5 
2.4 

2. 2 

3.8 
3. 2 
.  2.7 
2.  5 
2.4 
2.4 
2. 5 
2.  »■) 
2. 5 


Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auk. 

Sept. 

Oct. 

Nov. 

Deo. 

2.6 

2.6 

2.5 : 

2.2 

2.4 

2.1 

1.6 

1.9 

1.5 

1.6 

1.9 

2.5 

2.6 

2.5  1 

2.2 

2. 5 

2.0 

2.6 

1.9 

1.5 

6 

2.0 

2.4 

2.8 

2.5  , 

2.1 

2.1 

1.9 

2.4 

1.8 

1.5 

7 

2.5 

2.4 

2.8 

2.4  1 

2.1 

2.0 

1.8 

2.0 

2.4 

1.5 

9 

2.1 

2.3 

2. 6 

2.4 

2.1 

1.9 

1.7 

1.9 

3.2 

1.5 

1 

2.4 

2.3 

2.6 

2.4  1 

2.1 

1.9 

1.7 

2.8 

2.8 

1.5 

0 

4.2 

2.5 

3.7 

2.6 

2.2 

2.1 

1.6 

2.5 

2.7 

1.5 

1 

8 

3.2 

3.4 

5.7 

2.6 

2. 2 

2.2 

1.6 

6.5 

2.1 

1.5 

7 

2.6 

3.1 

4.8 

2. 7 

3. 5 

1.9 

4.2 

1X).4 

2.0 

1.5 

7 

2.4 

3.0 

3.4 

2.5 

3.0 

1.9 

2.7 

6.3 

1.9 

1.5 

6 

2,2 

3.3 

3.0 

2.5 

2.4 

1.8 

2.0 

1.2 

1.8 

1.5 

6 

2.3 

3.0 

2.8 

2.4 

2.2 

1.8 

2.0 

3.3 

1.8 

1.5 

6 

2.1 

2.7 

2.7 

2.4 

2.2 

1.8 

2.0 

3.0 

1.8 

1.5 

0 

2.0 

2.6 

2.«J 

2.3 

2. 1 

1.8 

1.8 

2. 7 

1.7 

1.5 

2 

2.0 

2.6 

3.0 

2.3 

2.1 

1.7 

1.7 

2.5 

1.7 

1.5 

0 

2.0 

2.5 

2.8 

2. 3 

2.1 

1.7 

1.6 

2. 6 

1.7 

1.5 

9 

2.0 

2.5 

2.7 

2.4 

2.0 

1.7 

2.1 

2.4 

1.6 

1.5 

9 

2.  0 

2.4 

2.6 

2.4 

2.0 

1.6 

l.H 

2. 2 

1.6 

1.5 

8 

2.  0 

2.  I 

2.6 

2. 3 

2.  0 

1.8 

1.6 

2.1 

1.6 

1.5 

.s 

2.0 

3.6 

2.  5 

2.3 

2. 0 

1.7 

1.5 

4.2 

1.6 

1.5 

1.9 

3.3 

2.5 

2.  J 

i.y 

2.5 

1.5 

2.9 

1.6 

1.5 

1.9 

4.8 

4.0 

2.3 

l.U 

2.  1 

1.6 

2.1 

2.1 

1.  5 

1.9 

4.6 

3.4 

2.3 

!.'.» 

2.(1 

I.y 

2.0 

1.6 

1.5 

1.9 

3.7 

4.3 

i.y 

1.7 

1.8 

1.9 

1.6 

1.5 

1.9 

3.4 

3.  5 

2.  2 

l.*i 

1.7 

1.6 

1.9 

1.6 

1.  5 

0 

2.  {) 

2.9 

3.3 

2.  3 

1.x 

i.r. 

2.  6 

1.9 

1.6 

1.6 

9 

2.1 

2.  H 

:<.o 

2.  4 

l.s 

i.r, 

I.y 

3.  1 

1.6 

1.7 

h 

2.1 

2.  7 

2.  •• 

2.3 

1.^ 

i..i 

1.7 

3.  3 

I.«i 

1.7 

h 

3. ;'. 

2. «". 

2.7 

2.  2 

1.x 

1.'.' 

3.  0 

2.  9 

1.6 

I.r, 

7 

3.0 

2.  (') 

2.  J 

;>.«• 

2.  3 

l.s 

1.5 

1.6 

7 

2.  5 

2.  «J 

;{.  J 

I.r, 

'lA) 
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STBEAM    M£A8UB£M£NT8   IN   1904,  PART   IV. 


l!iam. 


RcUing  table  for  Broad  Either  {of  Georgia)  near  CarlUmy  Go.,  from  January  1  to 

December  SI,  1904. 


height. 

Diiichaige. 

Gage 
height. 

Di«chAige.  1 

Gage 
height. 

Diiichuge. 

1 

1   heif^t.  1 
!      Foei. 

Diiebuit. 

Feet. 

Seamd-feet. 

Fett. 

Sectmd'/eet.  |i 

Feet. 

1  Second/ret. 

.StaMd-M 

1.50 

305 

2.70 

920     II 

3.80 

\      1,770 

5.80    '. 

3,840 

1.60 

340     ! 

2.80 

990  i; 

3.90 

!       1,860 

1    6.00    ! 

4,100 

1.70 

380 

2.90 

1,060     1 

4.00 

;      1,950 

1    6.50    1 

4,750 

1.80 

420 

3.00 

1,130     1 

4.20 

1      2,130 

]     7.00    1 

5,400 

1.90 

460 

3.10 

1,200 

4.40 

1       2,320 

1     7.50    i 

6,100 

2.00 

510 

3.20 

1,280   : 

4.60 

2,520 

,     8.00    1 

6,800 

2.10 

560 

3.30 

1,360     ' 

4.80 

2,720 

1     8.50 

7,500 

2.20 

610 

3.40 

1,440     1 

5.00 

1       2,920 

1     9.00    1 

8,200 

2.30 

670 

3.50 

1,520     ; 

5.20 

i      3,140 

1     9.50 

8,9fi0 

2.40 

730 

3.60 

1,600    ; 

5.40 

3,360 

10.00 

9,700 

2.50 

790 

3.70 

1,680     1 

5.60 

1      3,600 

1  10.50    ! 

10,450 

2.60 

850 

1 

i                1 

The  above  table  is  based  upon  discharge  measurements  made  during  1900-1901 
It  is  well  define<l  l)etween  gage  heights  1.5  feet  and  5.3  feet.  Above  this  latter  point 
the  curve  is  based  on  one  measurement  at  9.1  feet. 

Estimated  motUhlff  discharge  of  Broad  River  {of  Georgia)  near  Carlton,  Ga,,fwlSO^. 
[Drainage  area,  762  square  miles.] 


Month. 

January  

February  

March 

April 

May 

June 

July 

Augujst 

Septeml^er 

Octol)er 

November 

December 

The  year  . . . 


DiHC'hargu  in  second-feet. 


Kun-off. 


Maximum,  i  Minimum. 


1,770 

2,  720 

3,  720 
920 

1,520 
71K) 

2,  130 
10,3(X) 

1,280 
380 
670 

2,  130 

10,  300 


I 


610 

670  j 
790  1 
610  ; 
420  1 
340  i 

305  ' 

I 
340 

m5 

305 

340  ; 

460  ; 

:{()5 


(c 

an. 

Seirond-feet 

per  iwiuare 

mile. 

741 

0.972 

1 

,113 

1.46 

1 

,247 

1.64 

720 

.945 

629 

.8fe 

478 

.627 

522 

.685 

1 

,409 

1.85 

471 

.618 

314 

.412 

434 

.570 

688 

.903 

J 


730 


.a59 


DepChin 
inches. 


1.12 
1.5B 
1.89 

i.a5 

.700 

.790 

2.13 

.47.1 

.636 

1.04 

13.05 


X.L  AN' 
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BROAD   RIVER   (sOUTH   FORK)    NEAR  CARLTON,  GA. 

This  station  was  established  as  a  bench-mark  station.  It  is  located 
Bull  Kat  Rock,  about  1  mile  south  of  Carlton,  6a.  Discharge 
easurements  are  made  at  a  shoal  about  100  yards  above  the  rock  by 
eans  of  a  boat.  The  initial  point  for  soundings  is  a  small  sweet  gum 
lee  on  the  ief t  bank.  The  channel  is  curved  for  200  feet  above  and 
K)  feet  below  the  station.  The  current  is  sluggish.  The  right 
i,nk  is  cultivated,  and  the  left  is  wooded.  Both  banks  are  subject  to 
irerflow  at  rare  intervals.  The  bed  of  the  stream  is  composed  of 
>ck  and  is  very  rough.  The  bench  mark  is  composed  of  three  cop- 
Br  nails  driven  into  the  gum  tree,  which  forms  the  initial  point  for 
>unding.     Its  elevation  is  5.00  feet  above  datum. 

IHncharge  meojturements  of  Browl  River  {South  Fork)  near  (hrltorif  Oa,y  in  1904. 


?ptember  " 


Hydrrjgrapher. 


J.  M.  Giles  . 
do 


Width. 


Area  of 
Hectlou. 


I 
/>«/.        Square  feet. 

100  •  179 

105  :  158 


Mfean 
velocity. 

fVrt  per  sec. 

0..36 

.73 


Gftge 
height. 


Discharge. 


Feel, 
1.00 
1.20 


Second-feet. 
64 
115 


[IvSCKLLANEOUS  MEASUREMENTS  IN   SAVANNAH  RIVER  DRAINAGE  BASIN. 

The  following  is  a  list  of  miscellaneous  discharge  measurements 
lade  in  Savannah  River  drainage  basin  during  1904: 

Kemcee  Rivt^  near  Calhoun^  S.  C, — Keowee  River  is  tributary  to 
>eneea  River  from  the  north  near  Seneca,  S.  C.  A  measurement  was 
nade  Januar}^  16  from  the  I^awrence  Bridge,  5  miles  northwest  of 
3alhoun.  The  bench  mark  is  the  top  of  the  upstream  end  of  the  first 
ron  (TOSS  bream  from  the  right  bank,  27.00  feet  above  the  datum  of 
he  gage. 

Width,  144  feet;  area,  620  Si^uare  feet;  mean  velot'ity,  1.11  feet  per  second;  gage 
ieijrht,  2.91  feet;  dincharge,  691  Hecond-feet. 

Tif/er  Creek  at  Wiley,,  Ga. — This  stream  is  tributary  to  Tallulah 
iliver  from  the  north,  entering  near  Tallulah  Falls,  Ga.  A  measure- 
iient  was  made  Jime  13  from  the  railroad  trestle,  one-fourth  mile 
lorthwest  of  Wiley. 

Width,  14  feet;  area,  11  8<|uare  feet;  mean  velocity,  1.12  feet  per  sec^ond;  discharge, 
12.3  eec'ond-feet. 

Brodd  River  (South  Fork)  near  Corner^  Ga, — A  measurement  was 
oiade  March  16  at  the  Seaboard  Air  Line  Railroad  bridge,  H  miles 
West  of  Comer.  The  bench  mark  is  the  top  of  the  girder  at  sounding 
point  30.     Its  elevation  is  41^>.()0  foot  above  the  datum  of  the  gage. 

Width,  74  fe<*t;  area,  68  wpiarc  fi-et;  mean  velocity,  1.56  feet  per  scrond;  gage 
height,  1.18  feet;  discharge,  106  nccond- feet. 
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Broad  River  {South  Ftrrk)  near  Carlton,,  Ga. — A  measurenient  w 
made  May  4  at  the  foot  of  the  shoals  below  Watson's  mill. 

Width,  50  feet;  area,  81  8(]uare  feet;  mean  velocity,  1.28  feet  per  secoocl;  discluu; 
104  seoond-feet 

The  gage  at  Carlton  read  2.20  feet. 

Clouds  Greek  near  Carlton^  Ga. — This  stream  is  tributary  to  Bro 
River.  A  measurement  was  made  Ma}'  4  below  the  ford  on  the  puh 
road  one-half  mile  east  of  Watson's  mill,  near  Carlton. 

Widtli,  :^  feet;  area,  M  nqiiare  feet;  mean  velocity,  1  foot  per  second;  disohar 
3(J  8i»i»ond-feet. 

The  gage  at  Carlton  read  2.20  feet. 

<k;kkchkk  rivku  duainagk  basix. 

Ogeechee  River  is  formed  by  the  junction  of  Williamsons  Swai 
Creek  and  Rocky  Comfort  Creek  in  Jetferson  County,  Ga.,  and  dra 
a  small  })asin  in  southeastern  Georgia  lying  between  the  Savannahs 
Altiunaha  basins.  Ogeechee  River  flows  in  a  southeasterly  direct 
and  empties  into  the  Atlantic  Ocean.  Its  main  tributary  is  Cannoocl 
River,  which  rises  in  Fimanuel  County,  Ga.,  flows  southeast,  and  jc 
the  Ogeechee  about  20  miles  from  the  Atlantic  Ocean.  The  strea 
in  this  basin  flow  through  a  country'  that  is  mostly  low.  The  curr 
is  generally  good,  but  the  fall  available  for  power  is  probably  sm 
The  bank  on  one  side  or  the  other  of  the  stream  is  generally  low  \ 
swampy. 

The  following  i)agcs  give  the  results  of  the  data  collected  in  t 
drainage  during  1J*04: 

WIIJ.IAMSONS   SWAMr   <  KEEK    AT   DAVISBORO,  GA. 

This  station  was  established  June  19,  1903,  ])v  F.  A.  Murray.  1 
located  at  t\w  Davisboro  Bridge,  about  200  yards  south  of  the  Cen 
of  (roorgia  Railroad  station,  which  is  in  the  middle  of  the  town. 
giige  is  a  vortical  I  hy  >>  inch  woo(h»n  rod  10  feet  long,  graduate( 
feet  and  tenths  with  notches  and  niiniV)ered  with  brass  flgure^s. 
rod  is  nailed  to  the  left  sid«'  of  the  upstream  post  of  the  bent  wl 
supports  the  l)ridge  at  a  point  H()2  feet  fnmi  the  initial  point 
soundings.  The  gage  is  read  once  (Mich  day  by  A.  Baker,  a  hotel  i 
prietor,  who  is  paid  by  the  (Jeorgia  (Geological  Survey.  Dischi 
measurements  are  made  from  the*  upstream  side  of  the  wooden  h 
way  l)ridge,  which  is  supported  i)v  wooden  })ents  about  18  feet  ap 
The  initial  point  for  soundings  is  the  outer  edge  of  the  |X)st  wl 
supports  the  end  of  the  liand  rail  on  the  left  bank  upstream  sid 
the  l»ridge.  The*  channel  is  straight  for  about  200  feet  above  and  bt 
th«»  station.     The  right  bank  is  low  and  overflows  at  a  gage  readinj 
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0  4i  feet.  The  left  bank  will  overflow  at  a  gaj^e  heij^ht  of  3  feet. 
le  bed  of  the  stream  is  sandy  and  is  slightly  shifting.  There  is  but 
e  channel  at  all  stages.  The  current  is  somewhat  obstructed  by  the 
nts  which  support  the  bridge  at  low  water  and  by  trees  and  brush 

1  the  banks  at  high  water. 

Bench  mark  No.  1  is  the  top  of  the  bridge  floor  at  the  bent  302  feet 
om  the  initial  point  for  soundings  on  the  upstream  side  of  the  bridge, 
be  point  is  marked  with  a  cross  and  the  letters  "  B.  M."  cut  into  the 
•p  of  the  bridge-floor  plank.  Its  elevation  is  11.00  feet  above  the  zero 
'  the  gage,  which  is  attached  to  the  same  bent.  Itench  mark  No.  2  is 
le  center  of  a  large  wire  nail  driven  horizontally  in  an  ash  tree  which 
ands  in  the  creek  near  the  right  bank  about  40  feet  below  the  bridge. 
be  nail  is  on  the  side  of  the  tree  toward  the  bridge  and  is  at  an  eleva- 
on  of  5. 50  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  the 
mter  of  a  large  wire  nail  driven  horizontally  in  a  small  cypress  tree 
1  the  right  bank  about  45  feet  below  the  bridge.  The  nail  is  on  the 
de  of  the  tree  toward  the  bridge  and  is  at  an  elevation  of  5.50  feet 
>ove  the  zero  of  the  gage.  The  nails  for  both  bench  marks  are 
'iven  within  about  one-half  inch  of  the  wood,  from  which  the  bark 
IS  been  removed.     This  station  was  discontinued  on  December  31, 

m. 

The  observations  at  this  station  during  1904  have  been  made  under 
e  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  meagtiremenU  of  Williamsons  Stiximp  CYeek  at  DavisborOy  Go.,  in  1904. 


natp. 

Hydrographer. 
F.  A.  Murray 

ine  19 

ilvl8 

do 

ily29 

ily  29 

M.  R.  Hall 

do 

ctober  13 

ctober  l.S  .   .. 

F.  A.  Murray 

do 

ovember21  .. 
eoember  28... 

do 1 

do 

Area  of 
section. 

Mean 
velocity. 

Square  fett. 

Feet  per  »ec. 

104 

0.80 

123 

.81 

«0 

.  77 

43 

i.a5 

62 

.75 

64 

.64 

124 

.76 

i:« 

.73 

Gage 
height. 

Discharge. 

Feet. 

Secf»ut-/rrt. 

2.41 

83 

2.58 

100 

1.64 

46 

1.64 

45 

1.72 

47 

1.64 

41 

2.58 

94 

2.69 

97 
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^fem^  daihj  gage  height^  in  /#v/,  of  Wtlliammnut  Siramp  Creek  at  Jkmtboro,  Ga,JwtH  ] 


1.. 

H.. 
4.. 

'». . 

6.. 

7. . 

8.. 

9.. 
10.. 
11.. 
1*2.. 
13.. 
14.. 

ir>. . 

16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
•23. . 
24.. 
2f>.. 
26.. 
27. . 
2H. . 
29.. 

31.. 


Jan.  '  Feb.  Mar.  ;  Apr.     May. 

2.70  1     2.  MO  2.  HO 

2.  (JO  ;    2.90  2.70 

2.r)0  I    2.60  2.60 

2.40  ;     2..'iO  3.40 

2.:i0  ;    2.60  3.20 

2/flO  ;    2. 60  3. 10 

2.r)0  '    3.20  4.10 

2..')0  i    3.10  8.60 

2..'i0  3.30  '  3.40  I 

2.fiO  4.20  ;  3.20 

2. 70  5. 10  ;  3. 10 

2.80  3.80  3.10 

2.00  3.50  2.80 

2.60  3.70  2.70 

2.90  3.ri0  .  3.20 

2.70  3.50  2.80 

2.60  3.30  ;  2.50 

2. 50  3. 10  2. 40 

2.60  3.10  2.70 

2,70  3.10  2.ri0 

2.80  3.70  :  2.90 

2.90  4.00  '  2.60 

4.20  3.70  2.60 

3.90  3.30  ;  2.60 

3.00  3.00  ;  3.00 

2.80  3.10  :  2.90 

2.80  3.10  ,  3.40 

3.00  3.00  1  3.30 

3.00  2.90  2.50 

2.90    2.50 

2.90    2.U> 


2.50 

2.70 

2.40 

2.25 

2.30 

2.40 

2.45 

2.20 

2.90 

2.70 

2.60 

2.30 

2.25 

2.30 

2.26 

2.20 

2.10 

2.00 

2,10 

2.10 

2.05 

2.00 

2.00 

2.00 

1.90 

2.00 

2.00  I 

2.00  ; 

1.95  : 

1.90  i 


■,111 
June.    July.     Aug.  \  Sept     Oct. 


1.80 

1.80 

1.85 

1.90 

1.55 

1.60 

1.80 

1.90 

1.80 

1.80 

l.MO 

1.65! 

1,55  1 

1.45  ! 

1.65  ' 

1.60  ' 

1.50 : 

1.50 
1.45  I 

1.40  ; 

1.40  I 

1.40  ; 

1.25  ; 
1.60  , 

1.30  ; 

1.25  i 
1.25  i 
1.25  I 
1.30  I 
1.60  ; 
3.00  ' 


3.10 
3.10 
2.30 
1.90 
1.45 
1.40 
1.30  I 
3.40  I 
2.00  ! 
1.60  ! 
1.60  i 
1.00  . 


1.50  ' 
1.60  ! 
1.50  i 

1.40 ; 

1.40  ' 

1.40  I 

1.35 

1.30 

1.30 

1.40 

1.25 

1.20 

1.20 

1.20 

1.20 

1.10 

1.50 

1.55 


4.60 

4.60  I 

2.90  i 

1.80  ' 

3.80  \ 

3.00  I 

3.80  I 

3.85  I 

5.35  ' 

6.50  ! 

4.00  I 

2,80  I 

2.60  i 

2.40  I 

2.40  I 

I 

2.20  , 

2.06  ' 

2.00  I 

1.90  j 

1.80  i 

1.80 

1.80 

1.90 

1.80 

1.80 

1.70 

6.10 

5.00 

3.60 

2.60 

2.30 


2.20  ' 
1.30  I 
1.40  I 
1.90  I 
1.90  I 
1.30  I 
1.30  I 

1.35  ' 

1.36  ; 
2.70 
2.00 
1.70 
1.60  I 
1.40  ! 
1.50  I 
1.35  I 
1.30  I 
1.80  I 
1.60  j 
1.50  I 

1.20 ; 

1.40  I 

1.50  i 

1.85  1 

1.46; 

2.50  I 
1.80  > 
1.60  I 
2.50  I 
2.25  I 
2.10  1 


2.20  I 
2.10  I 
2.00  j 
2.00  j 
2.05 
2.05 
2.10 
2.00 
2.00  1 
2.00  I 
2.00  j 
2.00  , 
2.00  I 
1.95  ' 

1.86  I 
1.80  I 
1.80  ! 
1.80  > 
1.80  ' 
1.70  I 
1.70  ' 
1.75  I 
1.80  I 

1.80 ; 

1.80  ' 
1.70  I 
1.80  - 
1.60  ' 
1.60  ' 


1.65 

1.50 

1.50 

1.80 

1.70 

1.60 

1.00 

1.70 

l.tiO 

1.45 

1.60 

1.50 

1.40 

1.50 

1.50 

1.50 

1.40 

1.50 

1.50 

L40| 

1.60  I 

i.so! 

1.40  I 
1.40  I 
1.40  ' 
1.70 
1.50 
1.40 
1.40 
1.40  I 
1.40  ! 


Not.  tab 

!.•  li| 

1.41  I»l 

lOD  i« 

1»  li 

1«  t« 
2.41.  U 

1»  II  { 
2.10,  L« 

180  11  I 

1.99  Itt 

l.»  tt  I 

l.»  !■ 

136  !• 

3.60   m 

3.00     i« 

2.10   la 
•2.20   m 


2.00 
2.00 
2.00 


2.60 
'2.W 
2.W 
2.60 
2.30 
2.30 
•2.20 
•2.40 


2.00     1« 
•2.0D     l« 


Id 
1* 

2.  a 


CANNOOCIIKE    RIVKIl    NEAU   OROVKIAND,  (SA. 

This  station  was  ostal)lishefi  Juno  12,  1903,  by  F.  A.  Murray.  Iti^ 
located  at  Mocxly's  ])rid^(\  3  miles  south  of  Groveland,  Bryan  County, 
(la.  The  original  gage,  reading  f rom  0  to  17  feet,  is  nailed  to  the 
ri^ht  side  of  the  upstream  post  of  the  fourth  ])ent  from  the  left  liftiik- 
From  17  to  W  feet  the  post  is  graduated  to  feet  and  half  feet  with 
nails  and  brass  figures.  A  new  gage  consisting  of  two  5-foot  se^^tions 
of  notched  gage  rod,  reading  from  0  to  10  feet  is  fantened  with  lag 
screws  to  the  left  bank  side  of  upstream  ix)st  of  the  third  bent  from 
left  ))ank,  this  being  the  lirst  Ix^nt  in  w^ater  at  ordinary  stage.  A  third 
se(!tiou  of  the  gage,  reading  from  5  to  10  feet,  is  fastened  to  a  gum  tree 
on  the  left  bank  25  feet  above  the  }»ridge.  This  gage  faces  the  bridge' 
and  is  used  for  the  stages  which  it  covers.  The  observer  is  J.  it- 
Ed  wards,  who  reads  the  gage  once  each  day.  He  is  paid  by  the  Georgia 
Geologi(»al  Survey.  Discharge  measurements  are  made  from  the 
downstream  side  of  the  O-spjin  wooden  highway  bridge.  The  initi^^' 
point  for  soundings  is  the  outer  edge  of  the  post  which  suppoils  th^ 
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f  the  hand  rail  of  the  downstream  side  of  the  bridge  on  the  left 
The  channel  is  stmight  for  about  3(X)  feet  above  and  for  about 
?et  below  the  station.  The  current  is  swift  in  the  niain  channel 
iluggish  near  the  Imnks.  Both  banks  are  of  clay  and  sand  and 
low  at  from  IT)  to  16  feet  gage  height.  The  ])ed  of  the  stream  is 
t  and  is  shifting.  There  is  but  one  channel  at  all  stages  up  to 
pight  at  which  the  river  overflows  its  banks, 
ich  mark  No.  1  is  the  top  of  the  bridge  flm)r  at  the  fourth  bent 
the  left  end  of  the  bridge  on  the  upstream  side  opposite  a  point 
3t  from  the  initial  i)oint  for  soundings.  The  point  is  marked  by 
§s  and  the  letters  B.  M.  cut  in  the  floor.  It  is  at  an  elevation  of 
feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  spike  in 
e  tree  which  stands  near  the  upstream  side  of  the  road  15  feet 
the  left  end  of  the  bridge  and  9  feet  upstream  from  the  line  of 
Ige  of  the  bridge.  It  is  at  an  elevation  of  20.12  feet  above  the 
[)f  the  gage,  l^nch  mark  No.  3  consists  of  two  large  wire  nails 
n  into  the  tree  to  which  the  third  section  of  the  gage  is  fastened 
fage  height  of  5.30  feet.  Two  more  nails  are  also  driven  at  the 
t  mark. 

e  observ  ations  at  this  station  during  1904  have  been  made  under 
irection  of  M.  R.  Hall,  district  hydrographer. 

harge  nwamreinerWt  of  Cannoorhee  Hirer  near  Grorehmdy  Ga.j  in  190S  and  1904. 


Date. 


19().S. 

i2 

?3 


Hyclrograper. 


1 


F.  A .  Murray  . . 

....do 

....do 

7 1 do 

»t21 ; do 

er9 • do 

liber  IH  ..; do 

rd)er  29 ! do 


Width. 


1904. 

lary  20  ... 

>2 

22« 

ml)er  12  .. 
nilier  12.. 

»er  29« 

)er  29« 

iiiber  29 . . . 


F.  A.  Murray.. 

M.R.Hall 

do 

W.K.Hall 

do 

K  S.  Draiu'.... 

do 

W.  K.llall 

do 


FtH. 
132 
101 
110 
104 
141 
95 
m> 
105 

121 
63 
33 
9() 
9() 
32 
32 
7S 
7S 


Area  of 
Heetion. 


Mean 
velocity. 


Gage 
heiffht. 


1,492 

5H0 

1,077 

1,049 

1,821 

480 

520 

()03 


Square  feet.     Fed  per  tte.c.  ;      Feet. 


2.32 
1.31 
2.06  ' 
2.44  ! 

2.  26  ' 

.96  I 

1.39   : 

1.68  ! 


12.90 
5.20  i 


9.97 
9.92 
15. 11 
4.  45 
5. 05 
6.20 


Di^charKe. 

Seeond-ftrt. 

3,467 

734 

2,  224 

2,  562 

4,  125 

462 

734 

1,014 


,069  i 

1.94 

9.45 

2,  075 

125 

.  22 

1.53 

27 

43 

.70 

1.61 

30 

428 

1.02 

4.16 

438 

430 

l.Ol 

4.  16 

435 

34 

.  S3 

1.54 

29 

3() 

.  85 

1.54 

31 

237 

.  38 

2.  27 

91 

238 

.39 

2.  30 

93 

<i  W'iidiug  J.IHJU  feet  holow  \)Ti(\KC. 
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Mean  (inily  gage,  height^  infeetf  of  Cannoorhee  River  near  Oroveland,  Ga.yfor  1904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Pw. 

1 

7.2 
7.6 

9.3 

8.5 

9.6 
9.1 

5.9" 
5.7 

2.4 
2.4 

2.0 
2.0 

-1 

1.7  1 

4.5 
4.6 

6.2 
6.4 

2.1 
2.0 

1.5 
1..S 

•>  * 

2 

•2.2 

3 

7.6 

8.2 

8.2 

5.2 

2.3 

2.0 

1.7  1 

5.9 

6.2 

1.9 

1.6 

11 

4 

6.9 

7.6 

8.0 

4.7 

2.2 

2.0 

1.7, 

4.9 

4.8 

1.9 

l.S 

12 

5 

6.5 

7.0 

7.6 

4.3 

2.2 

2.0 

1.6  i 

5.9 

4.1 

1.9  1 

•>  1 

H 

6 

6.1 

6.8 

7.6 

4.2 

2.1 

2.0 

1.6  1 

8.0 

3.8 

1.8 

2.1 

■l\ 

7 

5.7 

6.6 

7.6 

4.0 

2.1 

1.9 

1.6  1 

10.8 

5.0 

1.8' 

10 

17 

8 

5.3 

6.2 

8.0 

4.0 

2.1 

1.9 

1.6  1 

13.2 

6.8 

1.7 

2.0 

U 

9 

5.2 

6.3 

8.0 

4.0 

2.0 

1.9 

1.6 

14.2 

6.0 

1.7  1 

2.0 

19 

10 

6.1 

7.6 

8.1 

4.4 

2.0 

1.9 

1.6 

14.2 

4.7 

1.7  1 

2.0 

U 

n 

4.9 

12. 5 

7.6 

4.8 

2.0 

1.9 

1.9 

13.7 

4.1 

1.9 

i« 

12 

5.2 

14.5 

7.7 

5.0 

2.0 

1.8 

1.9 

ll.O 

4.1 

1.7 

1.9 

18 

13 

5.2 

15.4- 

7.4 

5. 2 

2.0 

1.8 

1.9 

9.9 

3.9 

1.6 

iO 

l^ 

14 

5.2 

15.3 

7.1 

5.3 

2.0 

1.7 

2.1  1 

8.9 

3.5 

1.6 

2.5 

i: 

Ifi 

5.0 

14.5 

7.1 

5.1 

2.0 

1.7 

2.0 

7.9 

3.2 

1.6  1 

17 

u 

IC. 

5.0 

13.7 

6.9 

4.8 

2.0 

1.7 

1.8 

6.9 

3.0 

1.6  1 

16 

14 

17 

5.0 
4.7 

13.7 
11.5 

6.7 
6.4 

4.3 
3.8 

1.9 
1.8 

1.6 
1.6 

1.7 
1.6 

6.0 
5.S 

2.9 
2.8 

1.7  j 
1.7 

15 

l.T 

U 

18 

l.i 

19 

4.5 

10.2 

6. 2 

3.5 

1.8 

1.6 

1.6 

4.8 

2.9 

1.7  1 

15 

16 

21) 

4.4 

9.5 

«.« 

3.0 

1.7 

1.6 

1.6 

4.6 

2.5 

15 

Ifi 

21 

4.4 

4.0 

9. 2 
10.0 

5.S 
5.5 

3.2 
3.4 

1.7 
1.7 

1.7 

1.8 

1.6 
1.5 

4.4 
4.2 

2.4 
2.4 

1.7  1 
1.6  ! 

13  , 

M 

22 ^ 

•lA 

23 

5.5 
9.7 
11.6 

13.4 
12.2 
11.0 
10.  r. 

11.5 
12.3 
13.7 
12.  5 
11.7 
10. 2 
9.8 

5.3 
5. 2 
5.9 
0.8 
7.2 
8.0 
7.6 
6. 1) 

3.6 
3.0 
2.8 
2.6 
2.  5 
2.5 
2. 5 
2.3 

1.7 
1.6 
1.6 
1.6 
1.6 
l.G 
1.9 
l.H 

1.9 
1.9 
1.9 
1.9 
1.9 
1.8 
1.8 
l.x 

1.8 
2.0 
2.2 
2,4 
2.2 
2.0 
2.0 
1.9 

4.0 
3.8 
3.9 
4.2 
4.5 
4.9 
.'"..  2 
5.6 

2.7 
3.0 
2.7 
2.6 
2.5 
2.4 
2.3 
2.2 

1.6 
1.6 
1.6 
1,6  , 

:  1.5 
l..> 

1.5 

1.5 

12 
12 
IS 
14 
14 
2.2 

12 

0  ' 

24   . 

•u 

2f) 

IS 

2t) 

.>.. 

27 

..0 

2H 

.»  •> 

2'.) . . . 

'.M 

:w 

M 

9.S 

«;.  3 

1.9 

2.3 

5.9 

1.5 

•l.'i 

lintiinf  tn}th  for  (^auniUM'lte^'  liirrr  iwar  (t'rorel<nnIy  (ia.,  from  Jautiaru  I  to  I^emnUr  il, 

urn. 


lu'i^'ht. 

l)iMrlmrK**. 

hriuht. 

Disclmrj^'c. 

^    DiwhuFKO. 

heil^t. 

I)ij«charpi'. 

Fr,t.           Stc<tmlf,rl. 

Ftft. 

1  Strnwijit  t. 

Fnt. 

1  Stro»(l-/(tt. 

Fett. 

Ser^tndjrti 

i.:>() 

:>o 

2.  50 

120 

:).  so 

:m) 

■     5. 80 

882 

i.r.o 

\M\ 

2.  r»o 

l.M 

4.  00 

;           405 

0.00 

i       m 

1.70 

42 

2.  70 

149 

4.  20 

45:5 

.     0. 50 

'       1,090 

l.so 

49 

2.  SO 

1(>5 

4.40 

508 

7.00 

1       1/240 

1.90 

•'>7 

2.  90 

1S2 

4.(vO 

554 

7.50 

1       1,405 

L\  00 

^5 

W.  00 

200 

4.  SO 

(UXi 

8.00 

'       1,570 

2.  10 

74 

X  10 

21S 

5.  (M) 

vm 

8.50 

1,740 

1>.  20 

84 

W.  20 

2:^ 

5.  20 

714 

9.  00 

1       1,915 

2.  'M) 

95 

:\.  40 

27() 

5.40 

7(>9 

9.  50 

'       2,095 

2. 40     1 

107 

X  m 

1        :U7 

1 
1 

5.  (>0 

S25 

10.00 

2, 275 

ALL   AN 
Hr»YT, 
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The  foregoing  tabie  is  based  upon  17  discharge  measurements  made  during  1903-4. 
t  in  well  defined  between  gage  heights  1.5  feet  and  6.2  feet.  Above  10  feet  the 
ating  curve  in  a  tangent,  the  difference  being  75  per  0.2  feet  rise  in  gage. 

Ei^maUd  monthly  discharge  of  Otnnoochee  Riiyer  near  Grovelandf  Ga.y  Jot  1904, 

liimchtLTge  In  second-feet. 


Month. 


January 

Febniary 

March 

April 

May 

June 

July 

Augiijst 

^pteml>er 

Octohjer 

Novenrr>er 

I^ecember 

The  year 


Maximum.     Minimum. 


3,550 
4,300 


405 
1,000 


2,131 

714 

911 

95 

107 

36 

65 

36 

107 

30 

3,g50 

360 

1,183 

84 

74 

30 

149 

30 

182 

74 

4,300 

.10 

Mean. 

1,317 
2,508 
1,301 
428 
60.8 
52.2 
52.6 
1,324 
390 
42.0 
84.1 
122 


AI^TAMAHA   RIVER  DRAINAGE   BASIN. 

Altaruaha  River  is  formed  by  the  junction  of  Oconee  and  Ocmulgee 
rivers,  which  unite  at  the  southern  boundary  of  Montgomer}'  County, 
Ga.  Ohoopee  River  is  also  a  tributary  and  enters  it,  from  the  north 
side,  about  50  miles  below  the  junction  of  the  Oconee  and  Ocmulgee. 
The  Altamaha  River  drainage  basin  is  entirely  within  the  Stat(»  of 
(leorgia.  The  river  rises  in  the  north-central  part  and  flows  in  a 
'^ohthea.st**rly  direction,  emptying  into  the  Atlantic  Ocean  near  Darien. 
Below  the  junction  of  the  Oconee  and  Ocmulgee  and  for  a  long  dis- 
tance above,  on  both  rivers,  there  is  no  great  amount  of  fall.  Steam- 
boat navigation  is  carried  on  from  Darien  to  Macon  on  the  Ocnuilgee, 
and  to  Dublin,  and  at  times  to  Mil  ledge  ville,  on  the  Oconee. 

Ohoopee  River  rises  in  Washington  County  and  flows  in  a  south- 
easterly' direction  to  the  Altamaha.  It  flows  from  the  low  hills  of 
southeastern  Georgia  into  i\w  flat  piiu*  lands.  Though  it  has  not  so 
much  fall  as  the  more  northern  streams,  it  has  consideu-able  fail  that 
^'an  })e  developed  into  iK)wer. 

Oconee  River  rises  on  the  southcu'u  .slope  of  the  Chattahoochee 
Kidge,  in  Hall  County,  and  joins  th(»  Middle  Oconee  on  the  southwt'st 
boundary  of  Clarke  County.  From  there  it  flows  in  a  ^outhoastcrly 
lirection   to   the  Altamaha.     Apalachce   River  is  a   large    tributary 
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which  rises  in  UwinDett  and  Walton  counties  and  enters  the  Oconee 
near  the  southeastern  comer  of  Morgan  County.  Little  Kiver  enters 
the  main  stream  at  the  comer  of  Putnam.  Hancock,  and  Baldwin 
counties,  about  15  miles  above  Millcnigeville,  Ga.  These  tributaries 
have  nuich  fall,  and  a  small  part  of  it  is  developed.  The  Oconee  hi< 
a  fall  f>f  25i»  feet  in  45  miles.  It  has  some  very  large  water  powers 
availalilo  from  its  source  down  to  Xlilledgeville,  where  it  crosses  the 
fall  line. 

Ocmulgee  River,  the  most  westerh*  of  the  main  tributaries,  rises  in 
the  north-central  part  of  (leorgia  on  the  southern  slope  of  the  Chatta- 
hoochee Ridge,  in  Fulton,  Dekalb,  and  Gwinnett  counties.  It  is 
formed  by  the  junction  of  Yellow  and  South  rivers  just  south  of  the 
southern  corner  of  Newton  County.  Yellow  River  rises  in  Gwinnett 
County  and  flows  in  a  southerly  direction  into  the  Oc^mulgee.  South 
River  rises  in  Fulton  and  Dekalb  counties  and  flows  in  a  southeas^ 
erly  direction.  Alcovy  River  joins  the  Ocnmlgee  alK>ut  5  miles  below 
the  junction  of  South  and  Yellow  rivers.  Towaliga  River  enters  the 
Ocnmlgee  at  about  the  southwest  corner  of  Jasper  Count\'. 

All  these  tributiiries  rise  in  and  flow  through  a  very  hilly  countir 
and  have  a  great  deal  of  fall.  Ocmulgee  River  has  a  fall  of  over  210 
f(»et  in  85. miles.  The  last  fall  of  nuich  srze  is  only  a  few  miles  above 
Ma<*on,  (ra. 

The  following  pages  give  the  results  of  data  collected  in  this  drain- 
age during  li)u4: 

SOUTH    RIVER   NEAR   LITHOMA,    OA. 

This  station  was  established  August  17,  1903,  by  F.  A.  Murray. 
The  station  is  located  a  short  distjince  al)ove  Albert  Shoals,  6  mile> 
south  of  Lithonia,  (la.     The  gage  is  a  vertical  10-foot  rod  fastened  to 
:i  tree  on  the  right  bank  just  l)olow  the  ])ridge.     It  is  read  once  ejich 
day  by  W.  N.  New,  who  is  paid  by  the  Georgia  (ieological  Survey. 
Dischiirgr  me^asiuvinents  are  made  from  the  3-span  wooden  highway 
bridge.     T\w  initial  point  for  soundings  is  the  end  of  the  bridge  o'^ 
the  right  l)ank,  upstream  side.     The  channel  above  the  station  is  nearly 
struiglit  for  al»out  3<M)   fret,  and  the  current  is  sluggish,   being  heUl 
l)ack  l)y  rock  ledges  Inflow  the  station.      Below  the  station  the  channe* 
curves  slightly  and  the  current  is  sluggish  for  a]>out  400  feet,  at  which 
point  the  shoals  begin.     The  right  l)ank  i.s  low  and  overflows  at  a  gajT^ 
height  of  U  or  10  f«'et  into  a  second  channel,  which  has  a  width  at  high 
water  of  about  200  feet.     The  left  bank   is  high  and  rocky  and  do«*^ 
not  overflow.     The  Ih.ttoin  is  solid  rock. 

B(Mich  tiuirk  No.  1  is  the  top  of  th(^  upstrcMini  end  of  the  lirst  wooden 
floor  beam  from  the  right  bank.  Its  elevation  is  15.00  feet  al)ove  tho 
zero  of  the  gage.     H(»nch  nmrk  No.  2  is  the  center  of  a  wire  nail  driven 
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»rizontallv  in  the  upHtreani  side  of  the  base  of  a  willow  tree  on  the 
ft  l»nk  about  40  feet  upstream  from  the  bridge.  Its  elevation  is 
K)  feet  above  the  zero  of  the  gage.  The  station  was  discontinued 
1  December  31,  1904. 

The  observations  at  this  station  during  1904  have  been  made  under 
p  dire<;tion  of  M.  K.  Hall,  district  hydrographer. 

Oiscfuirfje  ineiixurements  of  SotUh  Khrr  near  LUIuniiaj  Ga.y  in  190S  and  1904. 


Date. 

1903. 

iguatl? 

ptera>x»r  10  . . 
'ptember  10<' . 
i*to>)er  5 


19(M. 

Miliary  13 

Iari'h7 

larch  11 

ulvl6 


Hydrofdnphvr.  Width. 


I 


F.  A.  Murray-. 
M.  R.  Hall 

do.... 

do.... 


M.  R.  Hall  .... 

F.  A.  Murray . . 

M.  R.  Hall  ... 

W.  E.  Hall... 

iugii8t9 \  F.  A.  Murray.. 

iugust9 do 

lUgustlO ' do 


■eptember  23  . . 
>ecember  5 


M.  R.  Hall 
do 


Vidth. 

Area  of 
section. 

Feet. 

iHfluart/eel. 

m 

294 

102 

279 

60 

81 

100 

273 

103 

290 

108 

382 

97 

293 

91 

2X6 

109 

446 

109 

416 

109 

398 

102 

250 

ia5 

369 

Mean 
velocity. 


Feet  per  sec.  I 

0.61   I 

.37  '■ 

1.48  I 

.38  I 

.44 
1.44 

.63 

.26 
2.62 
2.24 
2.04 

.22 
1.59 


«gJV      ^^-^^'Kc. 


heigl 


T 


fleet. 
3.55 
3.43 
3.46 
3.40 


Secoml-fect. 
179 
104 
120 
104 


3.58 

138 

4.20 

549 

3.67 

185 

3.22 

56 

4.  IK) 

1,172 

4.60 

934 

4.53 

812 

3.16 

55 

4.28 

588 

n  Parkers  Bridge,  1  mile  above  station. 
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STREAM    MEA8UREMENT8   IN    1904,  PART    IV. 


[so.  IE. 


}fean  daily  gage  height^  in/eet,  of  South  River  near  Lithonia,  Ga,^  for  190^ 


Day. 

1 

1  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.  '  D«. 

1.. 

1 
...1      3.5 

3.6 

8.6 

8.6 

3.6 

4.1 

3.7 

3.6 

3.6 

3.4 

3.S      S.5 

•> 

...|      3.5 

3.6 
3.6 
3.5 
3.5 
3.6 

3.6 
3.6 
8.7 
3.6 
3.5 

3.6 
8.6 

3.6 
S.A 

8.6 
3.6 
8.5 
8.6 
3.8 

8.6 
3.6 
8.6 
3.5 
3.5 

3.6 
4.8 
3.6 
3.5 
8.7 

3.5 
3.5 
4.2 
3.8 
3.6 

3.4 
3.4 
3,4 
8.4 
3.4 

3.3     th 

w 

1       35 

3.S      IS 

1       1       3.5 

3.6  1      3.6 

3.3      3,5 

...  1      8. 5 

8.6 
3.6 

3.6 
3.6 

3.3 1     it 

C. 

...       3.5 

3.3      17 

....      3.5 

3.6 
4.1 

4.2 

4.1 

3.7 
3.7 

3.6 
4.1 

4.4 

8.8 

3.6 
3.6 

5.7 
6.8 

3.6 
3.6 

8.4 
3.4 

3.8      1( 

8. 

1 
...'      3.6 

3.3,     U 

9 

...;      3.5 

3.7 
4.5 

3.6 
3.6 

3.6 
3.7 

3.7 
3.6 

8.7 
3.6 

3.5 
3.6 

6.6 
4.6 

8.6 

3.3 

3.3      li 

10. 

...'      8.5 

3.6  1      3.2 

3.3      U 

11 

...'      8.5 

4.3 

3.7 

3.6 

8.6 

3.6 

8.5 

3.8 

8.6         3.3 

3.3      U 

1? 

. . . i      3. 5 

3.7 
3.6 
3.7 

3.7 
3.6 
4.1 

3.7 
3.7 
3.6 

8.6 
8.6 
3.6 

8.6 
3.6 
3.6 

3.6 
3.6 
3.6 

8.7 
3.6 
3.6 

3.6 
3.6 
3.6 

3.8 
3.3 
3.3 

3,8      U 

n 

...       3.5 

3,4      M 

14. 

... 

...1      3.5 

3.3      M 

16. 

...       3.6 

3.7 

3.7 

3.6 

8.6 

3.6 

8.6 

3.7 

8.6 

3.3 

3.3'    U 

16. 

...       3.5 

3.6 

3.7 

3.6 

3.6 

8.6 

3.5 

4.2 

8.5 

3.2 

3.3      U 

17. 

...       3. 7  !      3. 6 

3.7 

3.6 

3.6 

3.5 

3.5 

8.8 

3.6 

3.2 

3.8'    S.« 

IH. 

...'      3.6  1      3.7 

3.6 

3.6 

3.6 

8.5 

3.6 

3.6 

3.5 

3.2 

3.3      U 

19. 

...       3.6         3.7  1      3.6 

3.6 

3.5 

3.6 

3.5 

4.1 

3.5 

3.3 

3.8      U 

20. 

...       3.6  1      4.6 

3.6 

3.6 

8.5 

8.6 

3.6 

3.6 

8.6 

3.3 

3.3      M 

21. 

...       3.6  1      4.1 

3.6 

3.6 

3.5 

8.6 

8.5 

3.6 

3.5 

3.3 

8.3      U 

•22. 

4.6  1      4.6 

3.7 

3.6 

8.6 

8.8 

3.5 

3.6 

3.6 

3.3 

3.4  i    U 

23. 

...       4.2         4.5 

3.7 

3.6 

3.6 

8.7 

8.7 

3.6 

3.5 

3.3 

8.4,    ti 

24. 

...       4.1  1      4.3 

3.7 

3.6 

3.5 

3.6 

3.6 

8.5 

3.5 

3.2 

8.4      M 

?ft 

4.1         3.8 

3.7 

36 

3.5 

3.6 

3.6 

3.6 

3.6 

3.2 

3.4       1« 

26. 

...       3.6  '      3.7 

3.7 

3.7 

3.5 

3.6 

3.5 

3.5 

3.5  1      3.2 

3.4      l« 

27. 

...       3.6  1      3.7         3.6 

3.7 

3.5 

3.6 

3.6 

3.6 

3.5  1      3.2 

3.4       IS 

28. 

...       3. 5  '      3. 7  1      3. 6 

3.6 

3.5 

3.8 

3.6 

3.7 

3.4  1      3.2 

3,4       3.9 

•^ 

...        3. 5 

1      3.6  1      3.6 

1 1      3.6 

1      3.6 

3.6 
3.6 

8.5 
3.8 
4.6 

3.8 
3.8 



Ga.,  f 

4.5 
3.7 
3,5 

3.6 
3.6 
3.5 

3.4  1      3.2 
3.4  1      .3.2 

3.4       3.6 

'^0 

. . . i      3. 5 

3.4  '     3.6 

V 

3. 5 



3.2 

3.6 


itiug  taf 

R( 

tic  for  South  Hirer  ne( 

ir  [jUhoniay 

roni  A 

ugtufi  J 

rr,  I90S,  to  1 

7eceml»er.n, 

GuKO 
hoight. 

19t 

Di.soharge.    , 

1 

u. 

Diwhnrge. 

1 

1      Gage 

1    heiKlit. 

1 

{\agv 
holgh 

t      ^*' 

^charge. 

1 

Gage     1 
height. 

Dlflcharge. 

Fnt. 

S((()iul-/fet. 

1 

1       Fat. 

Stromi/cet. 

Fft't. 

Sec 

omi/cet.  i 

F)peL 

Seamd/fd. 

8.  20 

55 

1     4.10 

454      1 

5.00 

1 

1 

1,220     1 

5.80 

2,050 

1 

.S.  'M) 

77 

I     4.20 

580     1 

5.10 

1 

1,320     ! 

5,90 

2, 190 

1 

:j.  40 

1(H)     i'     4.30 

60ti 

5.  20 

1,420     1 

6.00     , 

2.340 

' 

8.  50 

180     P     4.40 

H84 

5.  80 

1,520     1 

6.20     ! 

2,660 

8.  HO 

1H8 

!     4. 50 

764      1 

5.  40 

1,620 

6.40     1 

3,020 

H.  70 

214 

1     4.  HO 

848 

5.  50 

1,720    1 

6.60     ! 

3,400 

8.  80 

2m 

1     4.70 

98H      ' 

5.  0(1 

1,820 

6.80 

3,800 

8.90 

822 

4.80 

1,025    ; 

5.70 

1,930 

7.00     : 

4,200 

4.00 

88- 

t 

4.90 

1, 

120 

1 

j 

The  above  table  is  based  iipon  13  diecliarge  measurements  made  during  1903  and 
1904.  It  is  well  defineii  between  gage  heights  3.2  feet  and  5  feet.  The  table  ha«  been 
extended  f>eyond  these  limits. 
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noted  monthly  discharge  of  SinUh  River  near  Lithmiia,  (ia.j  for  190S  and  1904- 


DiHcharge  in  Ht»cond-feet. 


Month. 


1903. 


17-31 


Maximum.     Minimum. 


r  ... 
l)er. 


1904. 


y  -. 

TV  . 


iber. 


r  ... 
iber  , 


454 
764 
168 
848 
168 

848 
848 
530 
214 
848 
684 
764 
;,800 
530 
100 
100 
()06 


The  vear 


3,800 


100 
100 
130 
130 
130 

130 
130 
130 
168 
130 
130 
130 
130 
100 
55 
77 
130 


55 


Mean. 


169 
167 
131 
178 
135 

198 

318 

213 

179 

189 

206 

168 

502 

155 
74.4 
84.7 

186 

206 


OCMULOEK    KIVER    NEAU    FLOVILLA,  (iA. 

^Uition  was  established  July  26,  1JK)1,  on  Ocniulgee  River  at 
r's  ferry,  one-half  iiiile  below  Ijaniars  inlU  auci  5  miles  east  of 
11a,  Ga.  The  object  of  this  station  wjw  to  compare  the  discharge 
B  river  at  this  point  with  its  discharge  lielow  at  Macon  through 
•w-water  season. 

*  ^S^  consisted  of  a  J  V)y  5  inch  by  10  foot  poplar  })oard,  gradu- 
to  feet  and  tenths  with  })rass  Hgures,  staples,  and  tacks.  The 
'as  nailed  to  a  10-foot  pine  plank,  which  was  spiked  to  an  ash 
25  feet  below  the  ferry  landing.  The  tree  was  graduated  with 
1  foot  apart,  extending  the  gage  up  to  "20  feet  abovi*  datum. 
^  gage  and  bench  marks  were  washed  away  by  a  tiood  on  Febru- 
r,  1902.  The  station  was  i-eestablish<'d  June  is.  1!)08,  at  Lamars 
,  by  M.  R.  Hall.  The  vertical  timber  gage  is  in  three  sections, 
first  section  is  a  1  })y  4  inch  boai'd,  I'cading  from  0  to  5  feet, 
1  to  a  2  by  6  inch  scantling  which  is  spiked  to  a  willow  ti'ce  at 
[louth  of  a  small  !)ranch  about  20  ftn^t  above  the  ferry  landing 
e  right  bank.  The  second  section,  reading  from  o  to  \C>  1lv>vV.  \^ 
i  to  HI)  Hsh  ttvo  nt>out  (U)  /Vcf  from  the  rivvn*  vvy  VW  svwwv^  VwwwV. 
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The  third  section,  reading  from  15  to  25  feet,  is  attached  to  a  cotton- 
wood  tree  on  bank  of  same  branch  about  200  feet  from  the  river. 
No  attempt  was  made  to  place  this  gage  on  the  same  datum  of  the  old 
one.  The  observer  is  B.  S.  White,  who  reads  the  gage  once  each  day. 
He  is  paid  by  the  Georgia  Geological  Survey.  Measurements  are 
made  from  the  ferryboat.  The  initial  point  for  soundings  is  the 
windlass  on  the  right  bank.  The  channel  is  stmight  for  1,000  feet 
above  and  5,000  feet  l>elow  the  station.  The  current  is  i*wift  and 
regular:  the  right  bank  is  high,  but  overflows  at  extreme  high  water. 
The  left  l)ank  is  somewhat  lower.  The  bed  of  the  stream  is  saody 
and  shifting,  and  there  is  but  one  channel. 

Bench  mark  No  1  is  a  nail  driven  in  a  large  cottonwood  tree  about 
200  feet  from  the  river  on  the  bmnch  on  which  the  gage  is  located. 
Its  elevation  is  14.00  feet  above  the  zero  of  the  gage.  liench  mark 
No.  2  is  a  cross  in  the  solid  rock,  100  feet  uphill  from  the  first  benci 
mark  and  140  feet  north  from  the  wagon  road,  at  a  point  250  feetwe>1 
of  the  ferry.     Its  elevation  is  34.24  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1*J04  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  medtniremeiits  of  (kmutgee  River  near  FlovUla,  Ga.^  in  1903  and  ISOl 
Hydrographer. 


Date. 


August  25 1  F.  A.  Murray. - 

St'pteinlH^r  29  . . ' do ! 

October  13 \  J.  M.  Giles  ...J 

Xoveinlx^r  12  ..'  M.  K.  Hall  ....j 
December  19...;  J.  M.  Cliles I 

11H)4.  \  I 

January  13 W.  E.  Hall....! 

Jaiuiary21 do 

January  22 do 

Fe))ruary  16  ...'  F.  A.  Murray.. 

April  15 i  W.  E.  Hall  ....i 

Mav28 , do ' 


June  17 

July  12 

August  26 

Septen)})er  20  . 


B.  S.  Drane.. 

do 

do 

J.  M.  GileH.. 


October  6 do , 

November  2 i  B.  S.  Drane \ 

Decem))er  21...,'  W.  E.  Hall  ....' 


Width. 

206 
207 
208 
210 
215 

213 
208 
220 
212 
211 
200 
197 
209 
212 
186 
196 
205 
208 


Area  of 


Mean 


I     section.         velocity. 


heSl     ^"^ 


Square  feci. 
484 
404 
414 
535 
542 

593 
5(H 
1,207 
764 
512 
319 
305 
529 
724 
227 
230 
260 
434 


I 


Feet  per  hkc. 
1.84 
1.90 
1.69 
2.00 
1.62 

1.90 
1.99 
2.87 
2.28 
1.89 
1.60 
1.52 
1.68 
2.00 
1.46 
1.31 
1.57 
1.70 


Feet, 

1.61 
1.35 
1.10  ' 
1.78 
1.61 

1.97  ' 
1.85  I 
5.50  I 

2.93 

I 
1.67 

1.39  1 
2.36; 

-  .03  ' 

I 

-  .21 

.03 
.93 


SeeondJ 
.SJ13 

771 


1,070 

879 

1,U» 
1,1)03 

1,74.1 
y70 
Mi 
463 

a&i 

1,4.^ 

406 
740 
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Mean  daily  gage  height,  in  feet,  of  Ocmulgee  River  near  FloriUa,  Ga.jfor  1904, 


Day. 

Aug. 

2.7 

2.7 

2.2 

3.2 

1.5 

1.0 

4.2 

7.4 

10.5 

11.0 

7,6 

•••X 

5.0 
4.0 

3.9 

2.0 

4  1 

Sept.  I 

0.7 

.7 

.3 

.4 

3.7 

2.3 

1.4 

1.0 

.8 

.5 

.4 


Oct. 

Nov. 

Dw. 

-0.3 

-0.3 

0.6 

-  .3 

-  .2 

.6 

-    .3 

.2 

.8 

-  .5 

.7 

1.2 

-  .3 

.9 

1.8 

-  .3 

.7 

4.0 

-  .3 

.6 

3.8 

-  .3 

.4 

3.0 

-  .3 

.3 

2.0 

-  .4 

.1 

2.8 

-   .5 

.1 

1.4 

-  .3 

.1 

1.5 

-  .3 

.6 

1.3 

--  .3 

1.1 

1.0 

-  .4 

l.O 

1.0 

-  .4 

.8 

.9 

Day. 


17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 


Aug.     Sept. 


4.0 

0.0 

-0.6 

2.7 

.0 

-  .6 

1.7 

.0 

-  .4 

1.5 

-  .1 

-  .4 

1.1 

-  .1 

-  .3 

1.2 

-  .1 

-  .3 

.9 

.4 

-  .3 

1.3 

.0 

-    .4 

.9 

-  .2 

-  .6 

2.4 

-    .3 

-  .6 

1.5 

-  .3 

-  .2 

1.4 

-  .2 

-  .2 

2.2 

-  .1 

-  .2 

1.1 

-  .2 

-  .1 

.9 

-  .3 

Oct. 


Nov. 

0  6 
.5 
.4 
.4 
.2 
.5 
.9 
.5 
.4 
.8 
.7 
.4 
.6 
.5 


Dec. 

1.0 

1.0 

1.0 

.9 

1.0 

.9 

.9 

.8 

.8 

.7 

1.0 

3.5 

3.5 

3.0 

1.9 


'fiiinfj  table  for  Ocmufgee  River  near  FlovUlay  Ga.^from  Jantutry  1  to  December  31,  1904» 


hei'^'^t. 

Discharge. 
Stcond-feet. 

'     Gage 
height. 

i 

Discharge. 

Oage 
height 

Discharge. 
Second-feet. 

Gage 
height. 

Feet. 

Discharge. 

f\r(L 

/Vrt. 

Second-feet. 

Feel. 

Second-feet. 

0.50 

22b 

0.70 

560 

1.90 

1,070 

4.20 

2,490     ; 

-   .40 

250 

.80 

595 

2.00 

1,120 

4.40 

2,640     ! 

-  .30 

275 

.90 

630 

2.20 

1,225 

4.60 

2,790 

-  .20 

300 

1.00 

670 

2.40 

1,335 

4.80 

2,940 

-  .10 

325 

1.10 

710 

2.60 

1,450 

5.00 

3,090 

.00 

350 

1.20 

750 

2.80 

1,570 

5.50 

3,475 

.10 

375 

.       1.30 

790 

3.00 

1,690 

6.00 

3,  875 

.20 

400 

1.40 

835 

3.20 

1,820 

6.50 

4,275 

.80 

4:jo 

1.50 

880 

3.40 

1,950 

7.00 

4,675 

.40 

460 

1.60 

925 

3.60 

2,080 

7.50 

5,085 

.50 

490 

1.70 

970 

3.80 

2,210 

1       .60 

525 

j       1.80 

1,020 

4.00 

2,350 

The  above  table  is  Imsed  upon  discharjje  measurements  made  during  1903  and 
^.    It  is  well  defined  between  ga^je  heights  0  feet  and  6  feet.    The  table  !ia.s  l)een 
'xUiiided  beyond  these  limits.     Above  7  feet  gage  height  estimates  have  l)een  made 
foni  logarithmic  diagram. 
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Kttimatrd  monthly  dischanj*'  of  (Jcinulijee  River  near  FlorUla,  Ga.,  for  1904^ 
[Drainngu  arc^a,  l.fiOO  square  mileB.] 


Mouth. 


Aiijrust 

Si^pteniWr . 
Ort4)l>er  ... 
Noveiiilx^r . 


DitKharire  in  scoond-feet. 


ROD-Off. 


Maximum. 

8,100 

2, 145 

825 

710 

2,350 


Minimum. 

1 
Mean.      1 

630 

2.oa5  1 

275 

507 

200 

261 

275 

493  1 

525 

987 

Sccond-fwt   „^|^j^ 


1.34 
.338 
.174 
.329 

.a58 


l.M 
.377 
.201 
.367 
.759 


OCMULGEE   RIVER  AT  MACON,  OA. 

()cinul|Tee  llivcr  rises  in  the  north-central  piirtof  (Jeorgia  and  flows 
in  a  southeasterly  direetion,  joining  the  Oconee  south  of  Mount  Ver- 
non to  form  Altamaha  Kiver.  The  di-ainage  i\rea  has  the  same  general 
features  as  that  of  the  Oconee.  A  station  was  established  at  Macon, 
Ga.,  flaiuiary  21,  1898,  by  the  United  States  Weather  Bureau.  Dis- 
charge measurements  were  begun  by  the  United  States  Geological 
Survey  in  1895,  and  a  wire  gage  was  established  on  the  bridge  of  the 
Macon,  Dublin  and  Savannah  lliiilroad,  and  was  set  on  the  same  datum 
as  the  Weatlier  Bureau  gage.  For  a  time  gage-height  records  were 
maintained  by  tlie  Geologicral  Survey,  as  the  Weather  Bureau  record'^ 
WiMc  for  a  part  of  the  year  only  and  were  discontinued  altogether 
from  elune  30, 181)7,  to  Juno  1, 1891>.  Since  June  1, 1899,  the  Weather 
Bureau  gage-h(Mght  records  have  been  taken  continuously,  and  have 
been  furnished  to  the  (ieologic^U  Survey. 

The  gage  is  a  heavy  timber  graduated  to  feet  and  tenths  by  copper 
nails  and  is  bolted  to  the  downstream  portion  of  the  right  bank  stone 
\ncY  of  the  Centml  of  Georgia  Railroad  bridge.  Discharge  measure- 
ments arc  made  from  the  downstream  side  of  the  Fifth  Street  Bridge, 
an  iron  ])ridgc  of  two  19()-foot  spans,  located  about  500  feet  alwvetbc 
railroad  bridge  to  which  the  gage  is  attached.  The  initial  point  for 
soundings  is  the  end  of  the  iron  hand  rail  of  the  footway  at  the  right 
bank  on  the  downstream  side.  The  channel  is  straight  and  without 
obstructions,  except  one  bridge  pier.  The  banks  are  high  and  not 
subject  to  overflow.  The  bed  of  the  river  is  soft  and  changeable. 
The  station  was  a  fairly  good  one  until  the  spring  of  1902,  when  the 
bed  of  the  stream  (which  is  of  shifting  sand)  below  the  station  changed 
to  such  an  extent  as  to  make  the  curient  very  sluggish  at  low  stages. 

Bench  mark  No.  1  is  the  top  of  the  iron  rim  of  the  sidewalk  80  feet 
from  the  initial  ix)int  for  soundings.     Its  elevation  is  34.35  feet  above 
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of  the  gage.  It  y^as  determined  by  meaHuring  down  to  the 
irface.  Bench  mark  No.  2  is  the  top  of  a  oast-iron  post  at  the 
he  hand  rail  on  the  right  bank,  downstream  side,  of  the  Fifth 
Iridge.  Its  elevation  is  37.37  feet  above  the  zero  of  the  gage, 
lark  No.  3  is  the  top  of  the  downstream  side  of  the  capstone 
ght  bank  abutment  of  the  Central  of  Georgia  Railroad  bridge, 
ation  is  32.30  feet  above  the  zero  of  the  gage.     Bench  mark 

an  aluminum  tablet  on  the  wall  at  the  west  side  of  the  door 
United  States  Government  building  at  the  Mulberry  street 
This  bench  mark  is  marked  334  feet  and  has  an  elevation  of 
et  above  the  zero  of  the  gage. 

bservations  at  this  station  during  19(M  have  been  made  under 
[jtion  of  M.  R.  Hall,  district  hydrographer. 

'harge  meagurements  of  OcmtUgee  River  at  Macon,  Qa.,  in  1903  and  1904- 


Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

16 

M.R.Hall 

/krf. 

Square  feel. 
2,337 
4,720 
4,006 
3,652 
4,368 
4,368 
2,115 
1,765 
1,765 
541 
1,683 
1,891 
1,877 
1,923 

2,280 

2,060 

1,424 

1,426 

1,576 

l,a33 

279 

137 

140 

Feet  per  ate. 

0.77 

1.56 

1.28 

1.20 

1.76 

1.65 

.65 

.57 

.60 

1.71 

.54 

.65 

.67 

.69 

.97 
.85 
.49 
.44 
.64 
.86 
1.54 
1.70 

Feet. 
4.00 

11.30 
9.00 
7.88 

11.00 

11.00 
3.61 
2.55 
2.56 
2.22 
2.28 
2.84 
2.88 
2.95 

4.35 
3.52 
1.38 
1.29 
1.87 
3.31 
.30 
—     .20 

Secovd-fcef. 
1,794 

J.M.Giles 

7,244 

do 

5,118 

E.  C.  Murphy  . . 

4,385 
7,676 
7,314 

M.R.Hall 

F.  A.  Marray  . . 

do 

1,382 

r30.. 

" 

do 

1,022 

r30.. 

do 

1,057 
926 

5 

J.M.Giles 

5 

do 

915 

rl3  .. 

M.R.Hall 

1,236 

•  21 . . . 

J.M.Giles 

1,264 

•21... 

do 

1,329 

17... 

F.  A.  Marray . . 

W.  E.  Hall.... 

do 

262 
271 
218 
223 
252 
255 
148 
59 
63 

2, 232 

1,759 

703 

do 

625 

r  20". 
b 

M.  R.  Hall  .... 

W.  E.  Hall.... 

J.M.Giles.... 

do 

1,011 

1,584 

431 

232 

rl6.. 

B.  8.  Drane 

2.16 

-     .14 

302 

a  At  shoals  above  bridge. 


b  Boat  at  Second  street. 
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Mean  daily  gage  height^  infeH,  of  Ocmulge^  River  at  Macon,  Ga.,/or  1904. 


Day. 


Jan. 


1. 

2. 

3. 

4. 

5., 

6., 

7. 

8.. 

9.. 
10., 
11. 
12. 
13.. 
14. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21., 
22.. 
23.. 
24., 
26.. 
26.. 
27.. 
28., 
29., 
80., 
31., 


2.5 
2.6 
2.1 
2.8 
2.7 
2.6 
2.4 
2.4 
2.6 
2.7 
3.1 
3.3 
3.2 
3.2 
3.3 
3.2 
3.5 
4.5 
4.2 
8.5 
3.2 
3.1 
12.9 
10.2 
6.9 
6.0 
4.3 
3.8 
3.7 
3.6 
3.5 


Feb. 

3.5 
3.5 
3.6 
3.3 
3.2 
3.1 
3.2 
8.3 
7.5 
6.5 

10.3 
9.7 
7.9 
6.1 
5.2 
4.8 
4.5 
4.2 
3.8 
4.1 
5.8 
7.0 

10.3 
9.3 
7.2 
6.4 
5.2 
4.7 
4.3 


Mar. 


4.2 
t.l 
4.2 
4.4 
4.2 
3.8 
6.1 
7.3 
7.1 
5.7 
5.1 
4.6 
4.2 
4.1 


Apr. 


3.1 
3.0 
3.1 
3.0 
2.9 
2.8 
3.0 
3.2 
5.7 
5.1 
3.9 
3.1 
3.2- 
3.1 


4.2 

3.0 

5.0 

2.9 

4.3 

3.0 

3.9 

2.8 

3.7 

2.8 

3.7 

3.0 

3.6 

3.0 

3.4 

2.9 

3.6 

2.9 

8.9 

2.9 

4.0 

2.9 

3.7 

2.8 

3.6 

2.8 

3.8 

3.0 

4.3 

3.0 

3.2 

2.9 

3.0 

May. 

2.8 
2.8 
2.8 
2.7 
2.7 
2.6 
2.5 
2.6 
3.6 
3.3 
3.7 
3.0 
2.8 
2.7 
2.6 
2.6. 
2.4 
2.3 
2.2 
2.1 
2.0 
1.9 
1.8 
1.7 
1.6 
1.6 
1.6 
1.4 
1.3 
1.3 
1.8 


June. 


3.9 
4.8 
3.4 
3.3 
1.9 
1.7 
1.6 
2.0 
4.3 
3.3 
2.0 
1.6 
1.3 
1.1 
1.0 
1.0 
.9 
.9 
1.1 
.9 
.8 
4.3 
3.4 
2.0 
1.4 
1.0 
.8 
.8 
1.3 
3.0 


July. 


1.9 
1.9 
2.0 
1.2 

.9 
1.7 
1.2 
1.2 
1.0 

.7 
1.0 
1.0 
1.9 
1.7 
1.7 
1.2 
1.0 
1.1 
1.4 
1.9 
1.3 
1.3 
1.1 
1.4 
2.7 
2.2 
1.2 
1.1 

.8 
1.7 
4.6 


Au«r. 


3.5 
2.3 
2.9 
4.4 
5.3 
3.4 
2.4 
10.0 
11.1 
15.4 
13.0 
9.7 
6.7 
3.7 
6.7 
5.4 
5.3 
4.9 
3.6 
2.6 
2.0 
1.8 
1.7 
1.7 
7.0 
6.3 
6.3 
4.8 
3.3 
2.9 
2.0 


Sept.  I     Oct 


1.8 
1.7 
1.4 
l.O 
1.0 
4.7 
3.0 
2.0 
1.6 
1.5 
1.4 
1.3 
1.3 
1.1 
1.0 
1.0 
.9 
.8 
.8 
.7 
.6 
1.7 


Nov.  I  Dec. 


0.0 

-  .3 

-  .5 

-  .s 
-1.0 

-  .2 
.2 
.1 
.0 

-  .1 
.0 

-  .1 

-  .1 
.1 

-  .1 

-  .2 

-  .3 


.0  ' 

.3  I 

.2 

.4 

.2 

.3 

.3 

,2 

.0 

.1| 
.1    . 


0.0 

-  .1 

.2 

.71 
1.6 

1.0 


1.0 
1.1 

u 

l.s 
.xl 


1.4 1    6.0 


.0 

.9 
1.0 

.9 

.9 
1.0 
1.5 

11 

1.8 
1.3 
1.2 
1.0, 
1.0 


4.4 

3.S 
15 


II 


I.J 
11 
U 

u 

U 
1.4 
1.5 

iO 
ill 

.\5 

4.: 


a  See  footnote  to  estimated  monthly  discharge. 


Rating  table  for  Ocmxdgee  River  at  Macon,  da.,  from  January  J  to  DeceinUr  31,  t^^ 


Gajfe 
height. 


Frrt. 

-0.30 
.20 

-  .10 
.00 
.10 
.20 
.30 
.40 
.50 
.60 


Diachaixe. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height 

Discbaip 

Seomd-fcet. 

/W. 

Sicond-Ject. 

Feet 

1 
Sccfmd/eet. 

Feet. 

Seamdftd 

250 

0.70 

480 

1.70 

810 

3.40 

1,660 

270 

.80 

510 

1.80 

850 

3.60 

1,770 

290 

.90 

540 

1.90 

895 

3.80 

1,8» 

310 

1.00 

570 

2.00 

940 

4.00 

2,010 

330 

1.10 

600 

2.20 

1,030 

4.20 

2,i:«) 

350 

1.20 

.630 

2.40 

1,130 

4.40 

2,250 

375 

1.30 

665 

2.60 

1,230 

4.60 

2,370 

400 

!     1.40 

700 

2.80 

1,330 

4.80 

2,490 

425 

1.50 

7;^ 

3.00 

1,440 

5.00 

2,610 

450 

1.60 

770 

3.20 

1,550 

I 


.  ANDl 
YT.      J 
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le  foregoing  table  is  based  upon  9  discharge  measurements  made  during  1904.  It 
ell  defined  between  gage  heights  —0.3  foot  and  5  feet.  For  gage  heights  above  5 
the  discharge  has  been  estimated  from  1903  measurements. 

Edimaied  tnorUhly  discharge  of  Ocmulgee  River  tU  Maanij  Ga.^for  1904* 
[Draina^re  area,  2,425  square  miles.] 


Month. 


iiary  . . . 
ruary  . . 

•eh 

•il 

V' 

le 

)' 

5U8t 

tember . 
ober«  .. 
ren]])er  . 
ember  . 


Dischargr^  in  seoond-feet. 


The  year. 


Maximum. 

Minimum. 

Mean. 

9,480 

985 

2,064 

6,540 

1,495 

3,149 

4,100 

1,440 

2,214 

3,050 

1,330 

1,535 

1,830 

665 

1,120 

2,490 

510 

1,029 

2,370 

480 

772 

12,600 

810 

2,967 

2,430 

330 

671 

400 

250 

300 

985 

290 

602 

3,505 

570 

1,295 

12,600 

250 

1,476 

Run-off. 


Second-feet 

per  square 

mile. 


.609 


Depth  in 
incheM. 


0.851 

0.981 

1.;^ 

1.40 

.913 

i.a5 

.(j:i3 

.706 

.462 

.533 

.424 

.473 

.318 

.367 

1.22 

1.41 

.277 

.309 

.124 

.143 

.248 

.277 

.534 

.616 

8.26 


laf e  heights  from  CH^tober  3  to  5  are  considered  too  low  to  represent  the  true  mean.  The  mini- 
Q  discharge  for  the  month  has  been  assumed  to  apply  for  those  days. 

ALCOVY    RIVER  NEAR   COVINGTON,  GA. 

This  station  was  established  on  April  30,  1901.  It  is  located  about 
uiles  east  of  Covington,  at  a  low  wooden  bridge  which  is  often  undei 
ter.  The  gage  is  a  vertical  rod  10  feet  long,  graduated  to  feet  and 
ith.s,  marked  by  V-shaped  grooves  cut  into  the  face  of  rod  and  brass 
ures.  It  is  spiked  to  a  bin^li  tree  on  the  left  bank  of  the  river  2 
t  from  the  upstream  side  of  the  bridge.  The  observer  is  Stephen 
Icher,  a  farmer  living  near,  who  is  paid  by  the  Georgia  Geological 
fvey.  Discliarge  measurements  are  made  from  the  upstream  side 
i  low,  two-span,  wooden  bridge  al>out  100  feet  long.  The  initial 
nt  for  soundings  is  the  end  of  the  bridge  tioor  on  the  left  bank, 
»tream  side.  The  banks  are  low  and  liable  to  overflow.  The  ground 
the  right  bank  is  low  and  swampy  for  several  hundred  yards  and  is 
'ded  by  a  modei*ate  rise.  The  bed  of  the  stream  is  sand}^  and  shift- 
,  and  the  water  is  sluggish  at  low  stages. 

►ench  mark  No.  1  is  a  notch  and  nail  in  a  maple  tree  on  the  right 
h,  about  15  feet  from  the  upper  side  of  the  bridge.  Its  elevation 
.91  feet  above  the  zero  of  the  gage.     Bench  mark  No.  2  is  a  copper 


70 


STREAM    MEASUREMENTS    IN   1904,  PART    IV. 


[110. 127. 


plug  set  in  the  solid  rock  on  the  north  edge  of  the  side  ditch  on  the 
upstream  side  of  the  road,  100  feet  from  the  end  of  the  bridge,  on  the 
left  hank  of  the  river.  Its  elevation  is  7.82  feet  above  the  zero  of 
the  gage.     This  station  was  discontinued  on  December  31,  1904. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 


Discharge  measurement  of  Alcovy  Hirer  near  Covington,  Gra,,  in  190S  and  1901 


Date. 

Hydroin^pher. 

Width. 

Area  of 
section. 

Mean 
velocity. 

h^^t 

Diwiuife. 

1903. 
March  11 

M.  R.  Hall 

f)rcL 

Square  feet. 
518 
465 
352 
334 
306 
334 
344 

470 
320 
230 
254 
207 
26 
33 
392 
396 

IMpertee. 
1.11 
.83 
.49 
.38 
.39 
.47 
.45 

.88 
.63 
.29 
.37 
.26 
1.61 
1.27 
.84 
.90 

Feet. 
4.41 
3.48 
1.92 
1.60 
1.60 
1.90 
1.86 

3.67 

2.11 

.63 

1.00 

.45 

.45 

.45 

3.35 

3.38 

StcondM 
575 

May  28 

do .... 

385 

July  24 

...do 

174 

August  27 

.   ...do 

\Ti 

Octobers 

November  14  . . 

do 

F.  A.  Murray  . . 

130 
157 

December  19^ 

do 

155 

1904. 
February  20  . . . 

April  13 

June  16 

W.  E.  Hall.... 

M.  R.  Hall  .... 

do 

71 
60 
69 
57 
60 
24 
30 
67 
67 

415 

68 

July  12 

Septeinl)er  22  . . 
Septeuiber  22". 
8epteinl)er  22 ''. 
l)e<!enil)er  6 

NV.  E.  Hall.... 

M.  R.  Hall  .... 

do 

53 
42 

do 

42 

.....do 

338 

Decern  l>er  6  . 

.     do 

%yi 

a  200  feet  below  briilge. 


<>aOO  feet  above  bridge. 
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I  daily  gage  height^  infeety  of  Alcory  River  near  Chr'nujtim,  Gn.^  for  1904. 


2.0D 

2.00 

^40 
2.»U 
i20 
2.10 

2.3 

2,30 
2.5U 
110 
■J.«0 
2.30 
2.10 
i>.f.O 
2.70 
2.60 
2. 10 
3.40 
3.ft0 
4.50 
4.10 
3.ftO 
3.00 
2.90 
2.70 
2.  m 
2.  .TO 
2.90 


Fell.     Hur. 


2.IM 
2,  SO 
2.40 
2.30 
2,30 

a.ao 

2*  so 
2.70 
2,8> 

ar<» 

5.50 
5.00 

Lm 

4.10 

3.80 

S.fiO 

3.20 

3.00 

3.40  ' 

3.70 

4.20 

4.70 

5.00 

4.70 

4.40 

3.90 

3.40 

8.20  I 

3.00  ' 


I 


3.W 
2.00 
2.  (SO 
LOO 
4,^ 
4.90 

4.m 

4.W 
.1-30 

a.oo 
:f.uo 

3.50 
3.60 
3.20 
3.00 
2.  SO 
2.50 
2.50 
2.90 
3.10 
3.10 
2.90 
2.hO 
2.  SO 
2.70 
2.50 
2.30 
2.30 


Apr. 


a.oo 

3.U0 

3.50 

3.60 

3.20 

2.40 

2.  m 

2.90 

2.MJ 

i.yo 

2. 40 

^.fto 

LMO 

2.30 

2.40 

1.7<» 

1.50 

2,00 

1.70 

1.30 

2.0U 

1.70 

1.50 

2.50 

L.-iO 

1.40 

3.00 

2.W 

1.50 

a.  70 

2.20 

1.50 

2. 'JO 

2.00 

1.50 

LHA 

2.*0 

1.30 

a.  30 

^.(SO 

1.20 

2,10 

\.m 

1.10 

2.00 

1.4U 

1.00 

2.00 

1.40 

.90 

2.00 

1.50 

.80 

2.00 

1.40 

.60 

2.00  1 

1.50 

.60 

2.00 

1.30 

.50 

2.00 

1.30 

.40 

2.10 

1.30 

.40 

2.10 

1.30 

.70 

2.00 

1.20 

.(» 

2.10 

1.20 

.50 

2.00 

1.10 

.50 

2.20 

1.10 

..50 

2.20 

1.10 

.45 

2.20 

1.10 

.40 

2. 0.) 

1.00 

.75 

1.90 

1.00 
2.00 

1.30 



.HO 
.60 
.60 
.50 
.40 
.75 
1. 75 
1.70 
1.65 
1.60 
1.00 
1.20 
.90 
.75 
.70 
.50 
.60 
.70 
.90 
.50 
.70 
.80 
.70 
.60 
..50 
.40 
.60 
.50 
.70 


- 

1 

1 



ViiK. 

Sept. 

(kt. 

Nov. 

Def. 

O.SO 

1.15 

0.25 

0.66 

1.10 

1.20 

1.00 

.45 

.66 

1.40 

3.66 

-.80 

.30 

.80 

1.50 

l.W> 

1,30 

.20 

1.30 

1.70 

1.45 

2.60 

.20 

1.46 

2.50 

1.30 

1.70 

.20 

1.55 

3.40 

2.80 

1.15 

.36 

1.35 

3.45 

3.10 

1.00 

.30 

.95 

3.40 

4.40 

1.10 

.35 

.96 

2. 40 

4.80 

1.00 

.30 

.90 

2.30 

6.70 

1.00 

.:io 

.85 

2.20 

5.90 

.75 

.30 

.86 

2.25 

4.75 

.80 

.25 

1.50 

2.00 

3.30 

.75 

.25 

1.45 

1.95 

3.10 

.75 

.25 

1.30 

1.70 

4.90 

.70 

.25 

1.36 

1.70 

4.75 

J^ 

.25 

1.20 

l.KO 

2.80 

.65 

.25 

1.10 

1.70 

2.00 

.60 

.26 

1.0) 

1.70 

1.80 

.50 

.30 

1.10 

1.60 

1.70 

.45 

.25 

1.15 

1.60 

1.40 

.40 

.25 

1.10 

1.50 

1.20 

.30 

.25 

1.60 

1. 50 

1.20 

.30 

.25 

1.80 

1.50 

1.20 

.50 

.90 

2.15 

1.75 

1.10 

.45 

.85 

2.00 

1.85 

1.15 

.40 

.75 

1.50 

l.so 

1.70 

.36 

.65 

1.30 

2.10 

1.40 

.30 

.65 

1.20 

2.60 

1.25 

.30 

.65 

1.20 

2.90 

1.10 

.65 

2.76 

^defor  AUhjvij  Rher  near  (-oringtoDj  (In. ^  from  January  1  to  Deeeinher  31  ^  1904. 


Discharge. 


height. 


Secoml-Ject.  Feet. 


38 

1.50 

45 

1.60 

52 

1.70 

59 

1.80 

66 

1.90 

78 

2.00 

80 

2.10 

87 

2.20 

1^5 

2.  :i() 

io:{ 

2.  -iO 

111 

2.  r>o 

lU) 

2.  00 

127 
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The  fore^ing  table  is  l)afied  uyKMi  nine  diHcharge  measurements  made  dminf;  1901 
It  is  well  (leiine<l  Ix^tween  gage  heights  0.0  and  4  feet.  Above  4  feet  the  curve  hdtlba- 
mined  by  two  measurements  made  in  1902  and  1903. 

EMimated  monthly  discharge  of  Alcovy  Rii'er  near  Covington,  Oa.,for  1904, 

[DrainaKe  area.  228  square  miles.] 


Month. 


January . . 
February  . 

March 

April 

May 

June 


July 

AugU8t 

Septeml)er. 
October  ... 
November  . 
Deeemlx^r  . 


The  year 


DlM^hfl 
Maximum. 

rge  in  wcond-feet. 

1             Run-off. 

1 

Minimum. 

Mean. 

1 

;  Second-fe«t 
persiiuarv 
1       mile. 

DfpUiin 
iorhs. 

585 

180 

264 

1.16 

1.34 

800 

201 

406 

1.78 

1.82 

069 

212 

331 

1.45 

i.e: 

■ 

420 

171 

209 

.917 

1.02 

286 

95 

147 

.645 

.744 

2m 

52 

ia5 

.460 

.513 

157 

52 

84.2 

.369 

.425 

888 

80 

290 

1.27 

1.46 

234 

45 

80.8 

.354 

.356 

87 

38 

50.6 

.222 

.2» 

195 

6:^ 

115 

.m 

..vc 

373 

103 

193 

.846 

.!I75 

888 

38 

190 

.831 

ILL'S 

APALACHEE    RIVEK    NEAR   BUCKHEAD,  GA. 

Thi.s  station  was  established  February  18,  1901,  by  M.  R.  Hall.  It 
is  located  at  the  iron  Avajroii  bridge  over  Apalaehee  River  alx)ut  'A, 
miles  north  of  the  town  of  Buckhead,  Cia.  The  bridge  is  a  sinjjle 
span  103  feet  long,  supported  by  tubular  piers.  Its  trestle  approaches 
aie  about  500  feet  long  on  the  right  bank  and  al>out  100  feet  on  the 
left.  At  ordinary  stages  the  channel  is  about  80  feet  wide,  and  it  i*' 
only  slightly  curved  above  and  l)elow  the  bridge.  The  bed  of  the 
river  is  part  lock  and  part  sand.  The  current  is  modenitely  swift 
and  is  somewhat  broken  and  irregular  on  account  of  ruins  of  old  pier 
bases  a})out  50  feet  upstream.  The  right  bank  is  low  for  a  distance  of 
400  feet  and  will  overflow  at  a  gage  height  of  10  feet.  The  low  por- 
tion is  thickly  covered  with  trees  and  a  brushy  growth,  which  will 
greatly  retard  the  Hood  water  passing  over  it.  The  left  bank  is  hifh 
and  will  not  overflow,  except  to  a  short  distance  up  the  steep  slope. 
Measurements  are  made  from  the  downstream  side  of  the  bridge,  and 
the  initial  point  is  the  outside  edge  of  the  iron  pier,  left  bank,  down- 
stream. The  original  gage  was  graduated  to  feet  and  tenths  with 
bniss  figures  and  staples,  and  consist(Hl  of  two  parts.  The  first  sec- 
tion, extending  from  zero  to  10  fv»et,  was  fustened  to  a  small  ash  tree 
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the  left  bank  about  llH)  feet  below  the  bridge.  The  second  section, 
tending  from  6  to  20  feet,  was  nailed  to  the  upstream  post  of  the 
t  wooden  bent  next  to  the  iron  bridge,  on  the  right  bank. 
3n  March  22,  1905,  a  standard  chain  gage  was  attached  to  the 
stream  side  of  the  bridge,  in  the  third  panel  from  the  right  bank. 
e  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
To  feet. 

fcnch  mark  No.  1  is  the  top  of  the  iron  pier  from  the  right  bank, 
vnstream  side.  Its  elevation  is  25.00  feet  alK>ve  tlie  zero  of  the  gage, 
loh  mark  No.  2  is  the  top  of  the  downstream  end  of  the  first  floor 
in  from  the  right  bank.  Its  elevation  is  25.50  feet  al)ove  the  zero 
the  gage.  Bench  mark  No.  3  is  a  copper  plug  set  in  solid  rock  10 
t  west  of  the  upstream  tubular  pier  on  right  bank  and  3  feet 
»tream  from  the  line  of  the  uppcM-  edge  of  the  bridge.  Its  elevation 
1.73  feet  above  the  zero  of  the  gage. 

?he  observer  Is  G.  A.  J.  Adam-;,  a  farmer  living  al>out  one-third  of 
iiile  from  the  bridge.  Readings  are  made  once  a  day,  except  for 
ee  months  during  low  water,  when  they  were  made  twice  a  day. 
e  observer  is  paid  by  the  Georgia  Geological  Survey. 
The  observations  at  this  station  during  1904  have  l)een  made  under 
direction  of  M.  R.  Hall,  district  h3'drographer. 

Discharge  meanirementu  of  Aitaluchee  Rii^er  near  Buekheatf,  Ga. 


Date. 


1903. 
iiary  15 
y27.... 
iel2  ... 
y25 


Hydrugrapher. 


Width. 


/Vrt. 


Area  of 
section. 


Stpiare/fft. 


Mean 
velocity. 


Fed  jter  sec. 


M.  R.  Hall. 

do  .... 

do.... 

do  .... 


riwt  2« do 

ol)er9 ' do  . 

'enil)er  1 do  , 


1904.  I 

rchl9 '  M.  R.Hall. 

M2 do  .... 


M3.... 

JU8t9  .. 

;u8t  9  . . 


W.  E.  Hall . 
M.  R.  Hall., 
do 


tember  21 ..' do 

>berl3 1  W.  E.  Hall 

iber  13 do      .. 

enil)er26  ..    M.  R.  Hall. 
eml)er  26 do 


85 
73 
75 
95 
95 
73 
70 
70 


290 

1.53  1 

222 

1.63  ' 

327 

1.97 

204 

1.30 

198 

1.08 

211 

1.12 

231 

1.10 

279 

1.67 

260 

1.20 

244 

.91  . 

771 

2.  43 

78.5 

2.42 

ISO 

.70 

\m 

.55 

\m 

.57 

232 

.80 

227 

.74 

hef^t. 

DiMcharge. 

mi. 

Sramdfect. 

.  2.:i3 

444 

1.88 

361 

3.07 

643 

1.51 

266 

1.31 

214 

1.45 

237 

1.60 

255 

2.  .39 

466 

1.83 

311 

1.48 

223 

7.  15 

1,877 

7.  :io 

1,903 

.90 

128 

.80 

91 

.80 

94 

1.39 

186 

1.34 

167 
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}fean  daily  gage  height^  in  feet ^  of  Ajmlac/iee  River  near  Buckhead,  Ga.,for  1901 


l>My. 


1.... 
2.... 
3.... 
4.... 
ft.... 


6 

1 

7       1 

H     1 

....  1 

11       .          ... 

I'i 

13 

14 

15 

16 

17 ' 

18 

19 ' 

20 

21 

22 

23 

24 

25 

2H 

27 ' 

28 

29 

30 

31 ' 

Jan.; 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Auir. 

Sept. 

(hi. 

Nov. 

Ikr. 

1.80 

1.90 

2.40 

2.20 

1.90 

2.30 

2.00 

1.70 

1.50 

0.65 

0.i6 

l.« 

1.80 

1.80 

2.60 

2.40 

1.50 

2.10 

1.80 

1.90 

1.50 

.65 

1.23 

l.» 

1.90' 

1.80 

2.50 

2.20 

1.80 

1.50 

1.30 

2.10 

1.40 

a. 50 

1.20 

l.M 

1.80 

1.90 

2.40 

2.10 

1.90 

1.30 

1.40 

3.00 

1.60 

.65 

1.9D 

i.es 

1.70 

2.00 

2.30 

2.00 

1.60 

1.50 

1.30 

2.70 

2.80 

.65 

1.N5 

135 

1.70 

2.10 

2.40 

•2,00 

1.70 

1.40 

1.20 

2.40 

•2.30 

.65 

1.50 

tT) 

1.60 

2.10 

3.60 

2.20 

1.80 

1.30 

1.10 

3.00  ! 

1.90 

.76 

«1.U) 

1» 

1.60 

3.10 

5.70 

2.80 

1.90 

2.90 

1.00 

4.50 

1.70 

.80 

1.40 

1& 

l.riO 

4.00 

4.80 

4.00 

2.00 

2.40 

3.00. 

5.70  ' 

1.60 

.65 

1.40 

115 

1.80 

4.50 

3.40 

2.90 

2.50 

1.90 

1.90 

9.90 

1.40 

0.45 

1.-25 

LSI 

1.90 

7.00 

3.00 

2.40 

2.10 

1.60 

1.80 

6.70 

1.30 

.65 

1.35 

l.« 

1.90 

6.50 

2.80 

2.::o 

2.00 

1.60 

1.70 

6.40 

1.30 

.65 

1.35 

l.A 

2.00 

5.50 

2.50 

2.30 

1.80 

1.50 

1.60 

2.50 

1.40 

.60 

1.90 

ITS 

2.00 

3.10 

2.30 

2.20 

1.70 

1.50 

1.50 

2.60 

1.40 

.60 

1.H0 

!.;• 

2.00 

3.00 

3.50 

2.10 

1.90 

1.40 

1.40 

2.80 

1.30 

.65 

1.85 

l.» 

2.00 

2.80 

3.30 

2.00 

1.80 

1.40 

1.20 

8.50 

1.20 

.65 

1.75  • 

l.« 

2.20 ; 

2.40 

2.80 

1.90 

1.80 

1.30 

1.00 

4.50 

1.00 

a. 45 

l.TO 

L» 

2. 10  1 

2.20 

2.60 

2.00 

1.80 

1.30 

.80 

2.60  ' 

.85 

.55 

1.70 

IM 

2.10  ! 

2.50 

2.40 

2.10 

1.70 

1.00 

1.00 

2.80  ' 

a. 65  ; 

.65 

1.65 

l.« 

2.00  1 

3.30 

2.30 

2.20 

1.70 

.70 

1.20 

2.00 

.80 

.65 

1.45 

l.« 

2.10^ 

4.00 

2.20 

2.30 

1.60 

2.00 

1.00 

1.70 

.80  ' 

.65 

ol.OO 

1.* 

2.20 

5.10 

3.00 

2.20 

1.50 

1.70 

1.60 

1.50  ; 

.80| 

.65 

1.*^ 

l.» 

6.00  ' 

6.80 

3.20 

2.10 

1.50 

1.50 

1.60 

2.00  ' 

.75| 

.60 

1.76 

1.^ 

6.50  1 

5.00 

3.10 

2.00 

1.40 

1.40 

2.00 

2.10  1 

.75 

«.40 

1.65 

i.aD 

2.70 ; 

3.60 

2.90 

1.90 

1.40 

1.30 

1.-20 

2.30  1 

.75 

.70 

1.70 

1..V 

2.50  ' 

3.00 

2.70 

2.10 

1.40 

1.30 

1.60 

2.00  1 

a. 56 

.85 

1.5C 

1.6D 

2.40  , 

2.80 

3.00 

2.20 

1.30 

l.*20 

1.50 

1.70  ' 

.60 

1.40 

1.45 

1.® 

2.40  1 

2.<M) 

2.70 

2.30 

1.30 

1.20 

l.fiO 

2.00 

1.05 

1.06 

al.28 

3,00 

2.30  , 

2. 50 

2.  fiO 

2.20 

1.30 

1.60 

1.60 

1.70 

.90 

.90  i    1.50 

Vii 

2.00 

2.40 

2.10 

1.20 

2.50 

1.60 

1.60 

.75 

.«> 

1    *■*' 

150 

2.00 

2.:« 

1.80 



1.50 

1.60 



a.  65 

1 

130 

'«  During  low  water  in  SouU'mbor,  October,  and  November 
naliinil  Oow  on  aooount  of  storinii?  water  durinK  Sunday  at 
Mtation. 


the  Monday  ffage  heights  are  lower  tbw 
High  Hhoala  Factor}-  '25  milef  alxivethif 


Jiiftimj  tdhlc  for  Apalachce  River  iienr  Bxickhead^  On. y  from  January  1  to  IkcemberSL 

1904. 


Gage 
height. 

Diwharge. 

Cage 
height. 

Discharge. 

Gage 
height. 

Discharge.  . 

1 

h^i^'Sft.  1 

DLseharp*- 

F>rt. 

Sccimil-Ji  rl. 

Fn:t. 

Sfcnud-fcft. 

Fcft. 

Secimdffet. 

/M. 

Secmd/tit. 

0.40 

43 

1.20 

174 

2.00 

358  1 

3.60  ' 

791 

.50 

55 

1.:^ 

195 

2.20 

409  1 

3.80 

»49 

.60 

09 

1.40 

216 

2.40 

461  1 

4.00  1 

907 

.70 

84 

1.50 

238 

2.60 

514  j 

4.20  1 

965 

.80 

100 

l.GO 

261 

2.80 

568 

4.40  1 

1,025 

.90 

117 

1.70 

284 

3.00 

622 

4.60  j 

1,085 

l.(K) 

135 

1.80 

308 : 

3.  20 

678 

4.80l 

1,145 

1.10 

154 

1.90 

333  ! 

1 

3.40 

734  1 

5.00  ' 

1 

1,205 

The  aliove  table  is  based  uix)n  26  iliwliarjre  measiirements  maile  during  1901-1904. 
It  is  well  defined  l>etween  gage  heights  0.8  foot  and  3  feet  and  fairly  well  from  gag^ 
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eights  3  to  8  feet.     Above  gage  height  4.2  feet  the  rating  curve  is  a  tangent,  the  dif- 
»rence  being  30  per  tenth. 

EstiiiuMied  moiUhly  div-harije  of  Apalachee  River  near  RuckhexuU  ('<i. ,  for  1904. 
[Drainage  area,  440  square  miles.] 


Month. 


lanaary  . . 
February . 
March.... 

Vpril 

%  ..... 

Fane 

fuly 


Discharge  in  second-feet. 


I 


Run-o(T. 


September . 
October  . . . 
^'ovember . 
-December  . 


The  year  , 


Maximum. 

1,655 

1,805 

1,415 

907 

487 

505 

622 

2,675 

568 

216 

•  333 

776 

2,675 


Minimum. 


I 


238 
308 
409 
333 
174 
84 
100 
238 
062 
«43 
«126 
216 


Mean. 


438 
751 
596 
425 
286 
264 
239 
647 
187 
84.1 
240 
363 


43         377 


Second-feet 

rsQUi 

mile. 


per  SQuare 
niU 


0.995 

1.71 

1.35 
.966 
.650 
.600 
.543 

1.47 
.425 
.191 
.545 
.825 


Depth  in 
inches. 


.856 


1.15 
1.84 
1.56 
1.08 
.749 
.669 
.626 
1.70 
.474 
.220 
.608 
.951 


11.00 


aSee  note  under  gage  heights. 
ObONEE   RlVEi:   NEAR   GREENSBORO,  GA. 

This  station  was  established  July  25,  1903,  by  M.  R.  Hall.  It  is 
>cated  at  the  new  wagon  bridge,  about  5  miles  west  of  (ireensboro, 
1  the  road  to  Madison,  Ga.  The  bridge  is  of  two  spans.  The  first 
»^e  from  the  right  bank  is  80  feet  long,  and  is  not  over  the  water 
Scept  at  time  of  floods.  The  main  span  over  river  is  144  feet  long, 
bere  is  also  52  feet  of  iron  trestle  and  about  40  feet  of  wooden  trestle 
^  the  right  bank,  and  253  feet  of  iron  trestle  and  about  325  feet  of 
ooden  trestle  on  the  left  bank.  Ordinarily  the  river  is  al>out  120 
^t  wide.  The  l>ed  is  sandy  and  shifting.  The  channel  is  nearly 
J"aight,  and  the  current  is  regular  and  sluggish  at  low  stages.  The 
ght  bank  is  high  and  roc^ky,  with  the  exception  of  a  low  bench  under 
^e  bridge  and  approach.     The  left  bank  is  low  and  will  overflow  at 

gage  height  of  12  to  15  feet  to  the  end  of  the  approach,  a  distance 
^  about  600  feet,  and, extreme  high  water  may  pass  beyond  the  end 
the  approach. 

Discharge  measurements  are  made  from  the  downstream  .side  of 
»e  bridge.  The  initial  point  is  the  end  of  the  iron  trestle  on  the 
ght  bank,  downstream. 
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The  boxed  chain  gage  is  bolted  to  the  lower  chord  of  the  down- 
stream side  of  the  bridge  163  to  165  feet  from  the  initial  point  for 
soundings.  The  length  of  the  chain  from  the  end  of  the  weight  to 
the  marker  is  38.73  feet.  The  gage  is  read  once  each  da\'  by  M.  A. 
Stevens,  who  is  paid  by  the  Georgia  Geological  Survey.  ^ 

Bench  mark  No.  1  is  the  top  of  the  downstream  end  of  the  second 
floor  beam  from  the  right-bank  pier.  Its  elevation  is  36.00  feet  above 
gage  datum.  Bench  mark  No.  2  is  a  copper  plug  set  in  the  rock  under 
the  upstream  side  of  the  bridge  opposite  a  point, 84  feet  from  the 
initial  point  for  soundings.  Its  elevation  is  13.55  feet  above  gage 
datum.  Bench  mark  No.  3  is  on  a  hickory  tree  26  feet  downstream 
from  the  end  of  the  wooden  trestle  on  the  right  bank.  Its  elevation 
is  33.15  feet  above  gage  datum.  Bench  mark  No.  4  is  the  concrete 
foundation  under  the  iron  post  below  the  initial  point  for  soundings. 
Its  elevation  is  27.58  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Oconee  River  near  ChreensborOf  Ga.,  in  190S  and  J904. 


Date. 


1903. 

June  12 

July  25 

August  28... 
October  9... 
Deceuilwr  2. 


1904. 
February  19  . . .    \V.  E.  Hall . 

March  19 M.R.Hall. 

May  12 • <lo 

June  9 1 do 

July  13 1  W.E.Hall 

August 9 M.K.Hall 


Hydrographer. 


M.  R.  Hall. 

do  .... 

do  .... 

do  .... 

W.E.Hall. 


Width. 


Fed. 


August  9 

Sei)teml)er  21 


do 
do 


September  21 do 

October  13 |  W.E.Hall. 

Octol)er  13 , do 

November  26  ..    M.  R.  Hall. 
Novend>er  26 do  ..^. 


117 

117 

113 

115 

115 

131 

133 

94 

94 

93 

93 

103 

103 


Area  of 
section. 

Mean 

velocity. 

Square/eel. 

Feet  per  mc. 

SOS 

1.88 

439 

1.67 

439 

1.51 

424 

1.63 

3S9 

1.86 

525 

2.03 

544 

1.86 

404 

1.86 

368 

1.68 

326 

1.40 

1,409 

3. 56 

1,504 

3.61 

295 

1.01 

291 

1.03 

285 

1.06 

285 

1.02  1 

320 

•i.asi 

308 

1.60  i 

! 

Gafre 
height. 


FctL 
4.00 
1.75 
1.70 
1.70 
i:66 


iriin'htise- 


Stctyttdfrii. 
1,521 

665 
690 
7ii 


2.75 

\,m 

2.75 

1,023 

1.90 

1^ 

1.57 

6i; 

.99 

4.Vi 

9.82 

5,oi: 

10.49 

5,4>5 

.45 

29: 

.45 

301 

.51 

302 

.50 

291 

1.35 

523 

1.28 

m 
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Hean  daily  gneje  height^  in/i 

fet,of 

Apr. 

Oconet 

May. 

1.8 

Rit^r 

near 

Greensboro,  Ga.,for  1904 

Day. 

Jan. 
1.8 

Feb. 

Mar. 

June. 

July. 

Aug. 

Sept. 

Oct. 
0.1 

Nov. 
0.7 

Dec. 

1 

2.0 

3.1 

2.6 

3.1 

2.6 

2.6 

1.5 

1.4 

2 

1.8 

2.2 

2.8 

2.6 

1.8 

2.6 

1.7 

2.7 

1.5 

.3 

.8 

1.4 

» 

2.0 

2.3 

3.0 

2.4 

1.7 

2.0 

1.5 

2.4 

1.7 

.3 

.8 

1.8 

^ 

5 

1.8 

2.4 

3.4 

2.3 

1.5 

1.4 

1.0 

2.0 

2.0 

.4 

1.2 

1.7 

1.8 
1.6 
1.7 

2.5 
2.5 
2.3 

3.4 
3.4 
6.0 

2.3 
2.2 
2.7 

1.5 
1.6 
1.6 

1.2 
1.0 
1.0 

.9 
.9 

.8 

1.4 
3.4 
3.2 

3.8 
2.8 
1.9 

.6 
.5 

.4 

1.3 
1.0 
.9 

1.9 

■V. 

1.4 

XT. 

4.7 

9. 

1.8 

5.1 

7.9 

2.8 

1.6 

1.8 

.8 

3.7 

1.8 

.4 

.9 

2.8 

^i 

1.8 

5.5 

7.6 

3.8 

1.7 

1.8 

1.1 

9.3 

1.2 

.3 

.7 

2.2 

^- 

1.9 

4.0 

4.3 

3.0 

1.8 

1.2 

1.0 

11.9 

1.0 

.2 

.6 

1.9 

w. 

2.0 

8.5 

3.8 

2.5 

4.5 

1.1 

1.7 

10.0 

1.0 

.6 

.6 

2.0 

12 

2.0 

6.2 

3.6 

2.4 

2.0 

2.3 

1.5 

5.3 

.9 

.6 

.6 

2.0 

13 

2.1 

4.2 

3.4 

2.2 

2.0 

1.3 

1.1 

3.8 

.9 

.5 

1.6 

1.8 

U 

2.0 

3.9 

3.1 

2.1 

1.8 

1.2 

.9 

2.8 

.9 

.5 

1.4 

1.7 

15 

2.0 

3.3 

4.8 

2.2 

1.8 

1.1 

.8 

2.4 

.8 

.2 

1.2 

1.7 

16 

1.9 

3.2 

3.5 

2.1 

1.7 

.9 

.7 

3.9 

.7 

.1 

1.2 

1.5 

17 

2.5 
2.0 

2.8 
2.7 

3.2 

2.8 

2.2 
2.2 

1.8 
1.6 

,:: 

.7 

.7 

2.7 
2.1 

.7 
.6 

.2 
.2 

1.2 
1.1 

1.8 

18 

1.8 

19 

2.0 

3.0 

2.7 

2.3 

1.6 

.9 

.7 

1.7 

.6 

.4 

1.1 

1.7 

20 

1.8 

4.7 

2.5 

2.0 

1.3 

.7 

.7 

1.6 

.6 

.4 

1.0 

1.7 

21 

2.2 
2.0 

4.9 
6.7 

2.7 
3.7 

2.0 
2.0 

1.2 
1.2 

1.2 
2.1 

.8 
1.7 

1.6 
1.6 

.5 
.5 

.5 
.5 

.8 
.8 

1.5 

22 

1.5 

23 

2.2 

5.2 

4.3 

2.4 

1.1 

1.5 

1.2 

1.5 

.5 

.6 

1.0 

1.6 

21 

4.7 

4.8 

3.7 

2.0 

1.1 

1.4 

1.0 

1.5 

.5 

.1 

1.5 

1.4 

2-. 

4.8 

4.5 

3.4 

2.0 

1.0 

1.0 

1.1 

1.4 

.4 

.1 

1.8 

1.2 

26 

3.0 

4.0 

3.3 

2.0 

1.0 

1.0 

1.1 

1.3 

.4 

.2 

1.4 

1.2 

27 

i2.6 
2.4 
2.3 
2.3 
2.1 

3.4 
3  4 

3.0 



3.6 
3.1 
2.8 
2.7 
2.6 

3.5 
8.0 
2.8 
2.6 

.9 
1.0 
1.1 
1.2 
2.8 

.9 

.7 

1.0 

2.7 

1.0 

1.0 

.9 

.8 

3.7 

1.8 
1.8 
1.8 
1.6 
1.6 

.5 
.6 
.5 
.4 

.1 
.8 
.6 
.5 
.4 

1.2 
1.0 
1.0 
1.3 

1.4 

28 

3.3 

».. 

3.8 

90 

2.8 

31 

2.2 

Note.— The  low  water  gaare  heights  are  liable  to  more  or  Ictw  error  owing  to  the  storing  of  water  at 
developed  powers  above  thw  station. 

^ing  table  for  Oconee  River  near  (rre^isboro,  On. ,  from  July  26,  1903,  to  December  31, 

1904. 


h^\ 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Seamd-feet. 

height. 
Feet. 

Discharge. 
Sfcond-feet. 

Ffft. 

fkcond'/eeL 

Feet. 

Second  feet.  ! 

Feet. 

0.10 

215 

0.90 

420 

1.70 

675 

3.00 

1,140 

.20 

235 

1.00 

450 

1.80 

710 

3.20 

1,220 

i     .30 

255 

1.10 

480 

1.90 

745 

3.40 

1,300 

.40 

280 

1.20 

510 

2.00 

780 

3.60 

1,384 

.50 

305 

1.30 

540 

2.20 

852 

3.80 

1,472 

.60 

330 

1.40 

570 

2.40 

924 

4.00 

1,560 

.70 

360 

1.50 

605 

2.60 

996 

,     .80 

390 

1.60 

640 

2.80 

1,068 

1 

*^  ia  based  upon  18  discharge   nifa»iireruenta  made  during  190IW.     It  in  well 
defined  between  gage  heights  0.4  foot  and  4  feet.     Above  4  le*i\,  ^^BJg^  \\^\^\V^  <iaN\- 
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mates  of  daily  discharge  are  based  apon  the  exteomon  of  the  ratiiig  carve,  thic 
two  measarements  at  about  10  feet  gage  height 

Estimated  monthly  discharge  of  Oconee  River  near  Gretntboro,  Oa,ffor  190S  and  1 


MoDth. 


1903 
July  (26-31) 

August 

September 

October 

November 

December 

1904. 
Jamiary 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

De(!ember 

The  year 


Diacharge  in  seoond-leet 


lIa.Timn»a        Ifinimi 


924 
7,450 
5,244 

710 
1,428 

924 

1,924 
4,070 
3,676 
1,472 
1,780 
1,180 
1,428 
6,522 
1,472 
390 
710 
1,876 


6,522 


640 
605 
420 
510 
640 
605 

640 
780 
960 
780 
420 
360 
360 
540 
280 
215 
330 
510 


215 


Me 


OCONEE   RIVER  AT   MILLEDOEVILLE,  GA. 

This   sttition  wa8   established  August  22,  1903,  by  M.  R.  E 
although  several  discharge  nieasurenients  were  made  before  that  ti 
The  first  one  was  made  by  C.  C.  Babb  on  October  19,  1895. 
bench  mark  to  which  the  present  gage  is  referred  was  used  to  get 
water  height  at  the  time  of  each  of  these  measurements. 

The  station  is  located  at  the  iron  highway  bridge  in  the  eastern 
of  Milledgeville,  which  consists  of  four  spans,  100  feet,  150  feet, 
feet,  and  80  feet  long,  beginning  at  the  right  bank  end,  and  si 
wooden  trestles  about  25  feet  long  at  each  end. 

At  low  water  the  river  is  about  300  feet  wide,  including  two  pi 
and  often  a  sand  bar  of  considerable  extent  in  the  third  span.  ' 
bar  sometimes  pnu'tically  stops  the  thiixi-span  channel,  leaving 
river  about  200  feet  wide.     The  bed  is  sandy  and  shifting,  and 
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ipvater  is  shallow  and  swift.  These  conditions  are  unfavomblc  to 
SM^uratc  measurements  as  well  as  a  constant  rating.  The  channel  is 
onl}'  slightly  curved.  Both  banks  are  high  and  will  not  overflow. 
;9bdeasurements  are  made  from  the  downstream  side  of  the  bridge,  and 
tbe  initial  point  is  the  end  of  the  ijron  bridge  at  the  right  bank,  down- 
j^tream.  The  gage  is  read  once  daily  by  J.  A.  Brooks,  who  was  paid 
l»y  the  Georgia  Geological  Survey  until  June  30,  but  has  since  that 
t,ime  been  paid  by  the  United  States  Weather  Bureau. 

Bench  mark  No.  1  is  the  top  of  the  third  floor  beam  from  the  pier 

on  the  east  bank,  downstream  end.    It  is  39.00  feet  above  gage  datum. 

The  gage  established  during  August,  1904,  is  a  boxed  chain  gage  of 

tie  24-inch  box  type,  fastened  to  a  horizontal  timber,  which  is  bolted 

at  each  end  to  the  intermediate  posts  on  the  upstream  side  of  the  third 

panel  of  the  third  span  from  right  bank.     The  bottom  of  the  gage  box 

is  43.80  feet  above  datum,  and  the  length  of  chain  is  45.80  feet.    The 

observations  at  this  station  during  1904  have  been  made  under  the 

direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measuremenU  of  Oconee  River  at  MiUedgeville,  Ga.,  in  190S  and  1904- 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

1903. 

.Aagiigt22 

September  11  .. 
September  12 . . 

October  16 

I)eceml)er  16... 

M.  R.  Hall.... 

do 

do 

F.  A.  Murtuy . . 
do 

299 
282 
270 
264 
293 
292 

302 
299 
226 
251 
292 
211 
211 
299 
262 
197 
199 
209 

Square/cfl. 
L022 
604 
570 
607 
821 
738 

1,237 
1,135 
484 
501 
660 
453 
469 
1,135 
427 
304 
.'^5 
341 

f\cet  per  tec. 
2.24 
1.89 
1.83 
1.87 
2.31 
2.33 

2.31 
2.16 
1.71 
1.71 
l.W 
1.55 
1.53 
1.99 
1.44 
1.10 
1.18 
1.20 

Feet. 
3.95 
2.39 
2.27 
2.39 
3.05 
2.74 

3.99 

3.71 

1.47 

1.47 

2.04 

1.12 

1.14 

3.  40 

.  95 

.37 

.41 

.49 

Strond-Jret. 

2,:30i 

1,141 
1,042 
1,140 
1,908 

l>ecember  18... 

do 

1,720 

1904. 
February  17.... 
February  18 

W.  E.  Hall.... 
do 

2,a52 
2,449 

May  25 

do 

827 

May  26 

do 

857 

Jane  10 

Jane  28 

June  28 

M.  R.  Hall.... 

W.  E.  Hall.... 

do 

1,213 
703 
723 

August  18 

do 

2,256 

September  19.. 

Octoberll 

<><U)ber  11 

M.  R.  Hall.... 

W.  E.  Hall.... 

do 

628 
335 
361 

^•tober  12 

do 

410 
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Mean  daiiy  gtigt  height^  infeHy  of  Oconee  River  at  MUledgeriUe,  Go. ,  for  190i. 


I 


Day. 


3 

4 

fi 

6 

7 

8 


10 

11:.... 
12 

13 

14 

1ft 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 


27. 
28. 

29. 

:». 

31. 


Jan. 

2.90 
2.85 
2.80 
2.80 
2.80 
2. 75 
2.75 
2.75 
2.75 
2.95 
2.95 
2.90 
3.00 
3.10 
3.10 
3.00 
3.00 
4.20 
3. 50 
3.40 
3.10 
3. 20 
11.50 
8.95 
5. 70 
4. 50 
3.80 
3.  a) 
3.60 
3.  (M) 
3. 40 


Feb.     Mar. 


I 


3.40 
3.40  ' 
3.20  I 
3.20  I 
3.10 
3.10 
3.10  ; 
5.20  I 
5. '20  I 
5. 40 
9.50  , 
9.00  I 
6.70  I 
5.10  ' 
4.60 
4.40 
4.00 
3.^<0 
3.60 

3.60 ; 

3.70 

I 
6.90 

9.40  ' 

8.10 

6.30 

5. 10 

4.40 

4.10 

4.10 


Apr.  '  May     June 


3.90 

3.90 

3.80 

3.80 

3.80 

3.40 

4.40 

6.40 

7.40 

6.10 

4.70 

4.20 

3.90 

3.70 

:\9> 

4.7J 

4.00 

3.50 

3.50 

3.40  1 

3.30 

3.30 

3.90 

6.10 

6.20 

4.60 

4.10 

4.30 

3.  MO 

W.Vd 

3. 30 


3.20  I 
8.50  I 
3.20  I 
3.10  ' 
2.90  I 
3.00  ! 
3.10 
3.40  ! 
3.70  I 
4.40 
3.60  , 
3.10  I 
3.00  I 
2.90 
2.75  I 
2.70  I 
2.7(1 
2.70 
2. 75 
2.70 
2.70 
2.&5  . 
2.70  ; 
2.75, 
2.60 
2.50 
2.75 
2. 85 
2. 75 
2.60 


2.60 

2.40 

2.35 

2.40  I 

2.30 

2.10 

2.10 

2.10 

2.10 

2.30 

3.50 

2.30 

2.20 

2.10 

2.10 

2.10 

2.10 

2.00 

1.95 

1.80 

1.75 

1.75 

1.70 

1.6ft 

1.60 

1.4ft 

1.25 

1.45 

1.45 

1.60 

2.55 


8.55 
3.65 
2.65 
2.20 
1.80 
1.55 
1.65 
2.25 
2.75 
2.20 
1.70 
1.60 
2.10 
1.70 
1.50 
1.45 
1.45 
1.20 
1.20 
1.10 
1.00 
1.40 
2.65 
2.00 
1.65 
1.40 
1.40 
1.10 
2.00 
1.80 


1.20  I 
1.70 
2.20  • 
4.20  ' 
2.10  ' 

1.80 ; 

1.40  j 

1.30 

1.10 

1.20 

1.00 

1.20 

.90 
1.00 

.60 
1.50 
1.80 
2.40 
1.80 
1.40 
1.40 
1.40 
2.40 


4.60 
2.90  I 

2.80  r 

8.60  I 
2.80  : 
2.40  . 
4.60  , 

I 

I 


July 

2.40 

2.35 

2.10 

1.80 

1.60 

1.50 

1.40 

1.20  jail. 60  , 
.7.20 
9.20 
11.60 
7.10 
5.20 
8.40 
2.  MO 
7.80 
5.50 
4.10 
3.30 
2.70 
2.10 
1.90 
1.80 
1.60 
2.10 
1.90 
2.10 
2.60 
2.10 
2.00 
1.80 


Aug.     Sept.     Oct     Not.  Or. 


1.80 

1.40 

1.40 

1.90 

1.30 

•2.70 

2.50 

2.20 

1.80 

1.60 

1.30 

1.30 

1.30 

1.10 

1.20 

1.00 

1.20 

.90 

1.00 

.90 

1.00 

1.00 

.70 

.80 

.60 

.60 

.60 

.50 

.50 

.40 


.59 

.50 

.90 

.60 

.Hi 

..50 

.50 

.40 

.80 

.40 

.SO 

.59 

.50 

.30 

.20 

.70 

■  20  , 

.20 

.»l 

.30  i 
.40 
.40  i 
.40 


0.A  Lt 

.eo  LI 

.70  It 

l.lOj  It 

1.70  II 

l.«  It 

LSO,  it 

I.JO'  it 

1.40  1% 

1.9.  It 

L»-  It 

1.31  It 

1.50  It 

1.»  it 

2.00  it 

1.W  It 

1.(0  It 

1.10  It 

l.»  It 

tao  It 

i.iu  It 

l.»  Lt 

1.10  Lt 

l.»  Lt 


.30 

1.70 

Lt 

.30 

1.90 

Lt 

.30 

1.60 

Lt 

.60 

1.30 

&t 

.80 

i.ao 

it 

.70 

1.40 

It 

.70 

It 

«ThiN  helKht  l.s  doubtful. 

.NoTK.— OwiiiK  to  thi'  irri'KMiIar  ruiiniiiKr  of  the  mill  above  this  station  during  the  low-wEttr  pen"^- 
tin-  tnu'  mean  gage  height  wa.s  not  always  o>)taincd.  although  two  readings  were  made  «wn  mJ- 
Knun  thi.s  cause  tlie  gage  heights  Jh«1ow  0.5  f(H)t  are  probably  too  low  and  in  some  cases  K>^e  bfirn*' 
als)ve  U..'»  f(H)t  may  be  artiticially  high. 

Rdtnuj  tahie/or  Oamee  Riirr  at  M'dledgevUle^  (ia.^froin  August  £5y  1903^  to  Ikcm^HrU, 

1904. 


(lagr 
height. 


0.  L>0 

.40 
.50 
.60 
.70 
.80 
.90 


I)i.s<"harge. 
Sccimd-frti. 

3.S0 
870 
410 
450 
495 
540 
585 


I 


(Jage 
height. 

Fret. 
l.CK) 
1.10 
1.20 
1.80 
1.40 
1.50 
1.60 


DIseharge. 

(iage 
height. 

i  Discharge. 

hcSiTt. 

I>Lveluit?te. 

"     "       1 
Sccttnd-frct.  1 

Feet. 

Second-fed. 

Feet, 

Sfe>md^- 

680     ' 

1.70 

1,010 

2.80 

1.760 

680     , 

1.80 

1,070 

3.00 

l,i«0 

730  ; 

1.90 

1,130 

3.20 

2,090 

785     1 

2.00 

1,190 

3.40 

2,285 

840 

2.20 

1,320 

3.60 

2,«0 

895 

2.40 

1,460 

3.80 

2,  WO 

950 

1 
1 

2.60 

1,610 

4.00 

2,  (MO 
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The  foregoing  table  la  based  upon  twelve  diHcharge  meat^urements  made  during 
04.  It  is  well  defined  between  gage  heights  0.2  foot  and  4  feet.  Above  4-feet  gage 
•ight,  daily  dischaige  estimates  are  based  on  a  tangent,  the  difference  being  105  per 
nth. 

Estimated  monthlt/  discfuirge  of  Oconee  River  at  MUledgeville,  Ga.,  for  1903  and  1904- 


Month. 


Discharge  in  second-feet. 


Maximum.     Minimum.       Mean. 


1903. 


agust  25-31 2,090 

tptember 16,800  ' 

4,625 

2,740 

2,740 


:!tober  ... 
ovember . 
ecember  . 


1904. 


Lnuary . . . 
ibruary . . 

arch 

pril 

ay 

me 

tiy 

UgU8t 

?ptember. 
I'tober  ... 
ovember . 
^ocember  . 


10,  720 
8,615 
6,410 
3,260 
2,  355 
2, 498 
3,050 

10,820 

1,685 

585 

1,190 

4,310 


1,573 
1,255 
1,320 
1,573 
1,648 

1,723 

2,0a') 

2,175 

1,535 

758 

630 

450 

950 

370 

«290 

450 

785 


1,823 
2,998 
1,702 
1,872 
1,911 

2,643 

3, 1K)3 

3,152 

1,926 

1,229 

1,138 

1,019 

3,138 

755 

403 

840 

1,638 


The  year 10, 820 


290         1,815 


.  I._ 

«  See  note  uinier  page  heigh tH. 


OCONEE    RIVER   AT   DUBLIN,  GA. 


I 


Oconee  River  rises  in  the  northern  pait  of  Georgia,  near  Gainesville, 
n  the  southern  slppe  of  the  Chattahoochee  Ridge,  which  separates 
he  headwaters  of  this  stream  from  the  tributaries  of  Chattahoochee 
'iver.  It  flows  in  a  southea.sterly  direction  and  joins  the  Ocmulgee 
^  the  southern  border  of  Montgomery  County  to  form  the  Altamaha. 
he  drainage  area  is  for  the  most  part  hilly  and  is  made  up  of  culti- 
*ted  ground  broken  by  extensive  tracts  of  forest. 

A  station  was  established  })y  the  United  States  Weather  Bureau  in 
"^^-^  at  Dublin,  Ga.,  about  60  miles  above  the  junction  of  the  Oconee 
^th  the  Ocmulgee.  Records  were  kept,  with  the  exception  of  the 
'iiimer  months  of  1S9G,  until  April  30,  lSi)7,  when  the  station  was 
^*<5ontinued.  In  1898  discharge  measurements  were  commenced  by 
IBB  127— 0&— 6 
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the  I'liited  States  Geological  Survey,  and  on  February  11  an  olwerrer 
was  employed  to  read  the  gage.  On  October  15,  1898,  the  Weatber 
Bureau  again  adopted  the  station  and  lias  maintained  the  gage  and 
furnished  gage  heights  to  the  Geological  Survey  continuoasly  since 
that  time.    The  present  observer  is-R.  F.  Mathis,  who  readzj  the  gag« 

once  dail}'. 

The  gage  is  a  heavy  timber  bolted  to  the  downstream  side  of  the 
center  pier  of  the  Wrightsvillo  and  Tennille  Railroad  bridge  in  the 
eastern  |>art  of  the  city  of  Dublin.  The  bridge  is  a  drawbridge,  and 
the  pier  to  whieh  the  gage  is  attac*hed  is  the  circular  center  pier  of 
the  turn  span.  The  gage  is  graduated  to  feet  and  tenths,  and  the 
markings  face  toward  the  right  bank.  A  secondar\' sloping  gage  is 
attached  to  a  solid  r(H*k  on  right  bank  alK)ut  25  feet  above  the  rail- 
road bridge.  This  gsige  is  graduated  b}'  chisel  cuts  on  a  3-inch  bj 
5-inch  oak  timlK^r,  and  reads  from  —1.6  to  +1.9.  Measurements  are 
made  from  the  iron  highway  bridge,  which  is  500  feet  upstream  from 
the  gage.  This  bridge  is  also  a  drawbridge,  and  consists  of  the  turn 
span  })etween  two  other  spans  of  75  feet  each.  The  total  length  of 
bridge  proper  is  820  feet.  On  the  left  bank,  which  is  low,  there  b 
1,  UX)  f(»et  of  iron-f mme  trestle  approach.  There  is  also  a  short  trestle 
on  the  right  l)ank,  which  is  high.  The  ordinary  width  of  the  river  ij; 
lilxmi  235  feet.  At  a  gage  height  of  about  20  feet  the  left  bank  begins 
to  overflow,  and  it  is  practically  covered  to  end  of  the  approach  at  25 
feet.  This  ground  is  thickly  covered  with  a  brushy  growth,  which 
will  no  doubt  cause  the  velocity  of  the  water  overflowing  it  to  be 
sniiill.  Thi»  right  bank  does  not  overflow.  The  bed  of  the  stream  i-j 
of  loose  rock,  sand,  and  gravel.  The  channel  is  straight  and  the  cur- 
rent is  swift  and  fairly  uniform,  except  where  it  is  broken  by  the  three 
bridge  piers.  The  initial  point  for  soundings  is  the  end  of  the  bridjjt' 
at  the  right  bank,  on  the  upstream  side. 

Hench  mark  No.  1  is  the  top  of  the  upstream  end  of  the  floor  bean 
on  top  of  the  tirst  tu))ular  pier  and  is  -11.30  feet  above  the  zero  of  th< 
gage.  Hench  mark  No.  2  is  a  point  on  the  fifth  step  from  the  bottoii 
at  the  south  entnmce  of  the  court-house,  0  inches  from  the  ea^st  en 
of  the  step.  Its  elevation  is  .S2.51  feet  above  the  zero  of  the  j5i<r< 
Hench  mark  No.  3  is  the  top  of  the  granite  water  table  2i  feet  wo- 
of the  southeast  corner  of  the  court-house.  Its  elevation  is  80. 5*7  fe« 
above  the  zero  of  the  gage.  Hench  mark  No.  4  consists  of  three  Itirj; 
nails  driven  into  a  cypress  tree  on  the  right  bank  al)out  200  feet  al>o\ 
the  bridge.     Its  elevation  is  3.00  fe(»t  above  the  zero  of  the  gage. 

The  observations  at  this  stiition  during  UM)4:  have  been  made  und( 
the  diiection  of  M.  R.  Hall,  district  hydrographer. 
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Htrharge  measuremerUs  of  (Jconee  River  at  thibl'my  Ga.y  in  1903  and  1904- 


03. 


>4 

6 

)erl4.. 

04. 


ber  16. 
ber  17. 

27.... 

27.... 


Hydrofrrapber. 


J.  M.  Giles... 

do 

F.  A.  Murray . 

do 

do 

do 

do 

do....... 

M.  R.  Hall  ... 

F.  A.  Murray. 
W.  E.  Hall . 
M.  R.  Hall 
W.  E.  Hall , 

do  .. 

B.  S.  Drane. 
do  .. 


)er3....    W.  E.  Hall.... 

i 


Width. 


Area  of 
section. 


Feet 


248 
242 
210 
200 
200 
249 
249 
222 


Square  feet. 
5,038 
4,930 
2,923 
^  2,832 
1,824 
2,2:^5 
1,910 
806 
1,114 

1,998 
1,528 
729 
750 
732 
662 
666 
1,086 


Mean 
velocity. 


Feet  per  sec. 
4.00 
4.02 
3.35 
3.33 
2.75 
2.93 
2.34 
2.12 
2.22 

2.57 
2.30 
1.11 
1.12 
1.09 
.78 
.84 
1.81 


Gafe 
height. 


Fut. 

15.40 

14.95 

8.81 

8.51 

4.47 

5.95 

4.61 

.12 

1.15 

4.33 
2.45 

—  .98 

—  .90 

—  .95 
—1.55 
—1.55 

.45 


Discharge. 


Seeond-fecL 
20,160 
19,800 
9,804 
9,432 
5,017 
6.579 
4,475 
1,713 
2,472 

5,136 
3,521 
808 
840 
798 
515 
557 
1,968 
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Mean  daily  gage  height ^  infeet^  of  Ocotiee  Rirtr  at  Ihihlin^  Ga,,  far  1904. 


Day. 


Jan. 


1. 

2. 

3. 

4. 

ft. 

6. 

7. 

8., 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IH. 
19. 
20. 
21. 
22. 


Feb.     Mar. 


24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


1.7 
1.7 
1.7 
1.6 
1.6 
1.6 
1.5 
1.4 
1.4 
1.6 
1.4 
1.4 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
3.0  I 

2.8  I 

-i 

•2.0  I 

2.9  I 
6.6  i 
7.6] 

7.8  , 

6.9  I 
4.4  I 
3.6  ' 
3.2 
2.9 


2.5  I 

2.8  1 

2.7 

2.7! 

2.7 

2.0  I 

2.0 

3.0 

6.0 

7.0 

8.6 

9.0 

9.9 

9.9 

9.9 

7.5 

5.5 

4.5 

4.0 

3.5 

4.0 

5.5 

7.0 

7.8 

8.0 

8.3 

7.0 

5.0 

4.0 


3.9 

3.5 

3.6 

3.9 

4.0 

3.9 

3.9 

4.5 

6.6 

6.6 

6.8 

6.5 

4.0 

3.6 

3.4 

3.4 

3.4 

3.4 

3.0  I 

2.9  ! 


Apr. 


Mar. 


2.5  j 
2.0  I 
2.0; 
2.9  I 
3.8  I 
5.0  \ 

4.0 
3.8  \ 
3.4 
3.0  1 


2.5 

1.0 

2.0 

1.0 

2.0 

1.0 

2.0 

1.8 

1.6 

1.6 

2.0 

2.0 

2.7 

3.0 

3.0 

.3 

2.0 

1.0 

2.0 

1.0 

1.4 

1.0 

1.0 

.7 

1.0 

.7 

1.0 

.7 

1.0 

.7 

1.0 

.7 

1.0 

.7 

1.0 

.4 

1.0 

.4 

1.0 

.4 

1.0 

.0 

1.0 

.0 

1.0 

.0 

1.0 

-  .2 

1.0 

-  .2 

1.0 

-  .5 

.0 

June." 


0.0 

.8 

2.0 

1.8 

.6 

.3 

.1 

.1 

.0 

-  .1 


July,  j  Aug. 


-0.1 
.2 
.6 
.2 

-  .4 

-  .6 

-  .7 

-  .7 

-  .8 

-  .8 


1" 


_ 

.5 

-  .7 

- 

.1 

.2 

- 

.1 

.3 

- 

.1 

-  .4 

- 

.3 

-  .6 

- 

.6 

-  .8 

- 

.5 

-   .9 

- 

.5 

-1.0 

- 

.6 

-1.0 

- 

.6 

-1.0 

- 

.5 

-1.0 

- 

.5 

-  .8 

- 

.1 

-  .8 

- 

.1 

-   .6 

- 

.4 

-  .3 

- 

.8 

-  .2 

- 

.9 

.1 

- 

.8 

-  •■» 

- 

.5 

-  .6 

-  .6 

-0.5 

.8 

1.4 

.9 

1.5 

2.4 

1.6 

2.4 

5.0 

6.2 

6.5 

6.8 

6.9 

6.6 

3.5 

1.8 

3.8 

3.3 

3.0 

2.0 

.9 

.4 

,  .1 

-  .1 

.1 


2.5 
3.0 
1.0 
1.0 


Sept. 

Oct 

Nov. 

Do: 

0.6 

-1.3 

-1.1 

-«.s 

-\A 

-1.2 

-.5 

—  .3 

-1.3, 

-1.1 

.S 

-  .4 

-1.3' 

-1.0 

I.! 

-  .5 

-1.3 

-  .> 

1! 

_      c 

-1.3  1 

-  .'i 

l.I 

•"* 

-1.3 

-  .3 

IT 

1.1 

-1.4 

-  .S 

tJ 

-1.3 

.4 

^( 

-1.3 

-  .7 

111 

-1.4 

_  .7 

l« 

-.4 

-1.3' 

-  .5 

.1 

-1.4 

.5 

.t 

"~                1 

-  1.4 

.3 

.« 

7     1 

-1.4  1 

-  .1 

.5 

-.8| 

-1.4  , 

-  .2 

.s 

-  .9  1 

-1.4  1 

-  .1 

.% 

-■1.5, 

-  .1 

.R 

-1.4  1 

_    0 

.J 

-1.0  1 

-1..^, 

-  .4 

J 

-1.0 

-1.5 

-  .4 

.J 

-1.0 

-1.5  i 

-  .5 

.( 

-1.0  j 

-1.5 

-..5 

A 

-1.1' 

-1.5 

-  .4 

.1 

-1.1 

-1.5 

.3 

.2 

-1.1 

-1.5 

-  .1 

.! 

-1.2 

-1.4 

-    .1 

.: 

-1.2 

-1.4 

-   .1 

.( 

-1.2 

-1.4 

-  .1 

ii 

-1.2 

-1.3 
-  1.1 

-  A 

•2.!i 

-  —  - 

Rating  table  for  Oconee  Rirer  at  Dublin^  (hi.,  from  January  1  to  December  SI,  1901 


( ;age 
iH'lght. 


Fed. 

-1.50 
-1.40 
-1.30 
1.20 
-1.10 
-1.00 

-  .90 

-  .80 

-  .70 

-  .60 

-  .50 

-  .40 


DiwhHfgt'. 

Secnnd'Jeet. 

560 

600 

645 

695 

750 

810 

874 

941 

1,010 

1,081 

1,154 

1,229 


Gage 
height. 


Firt. 
-0.  80 

-  .20 

-  .10 
.00 
.20 
.40 
.60 
.80 

1.00 
1.20 
1.40 


I)is<.*harge. 


hel^t. 


r.    I; 


Sfcmul-Jfct. 
1,805 

i,;^i 

1,457 
1,5:^ 
1,688 
1,842 
1,998 
2,154 
2,312 
2, 473 
2,636 


Feet. 
1.60 
1.80 
2.00 
2.20 
2.40 
2.60 
2.80 
3.00 
3.  50 
4.00 
4.50 


Discharge. 

Srcond/eet. 
2,800 
2,964 
3,130 
3,296 
3,462 
3,630 
3,799 
3, 969 
4,402 
4,850 
5,310 


Gage 
height. 

_  I 


Fnet. 
5.00 
5.50 
6.00 
6.50 
7.00 
7.50 
8.00 
8.50 
2.00 
9.50 
10.00 


Secmifffi 
5,790 
6,300 
6,830 
7,380 
7,930 
8,5a5 
9,090 
9,690 
10,330 
10,980 
11,630 


.  AND"! 
YT.     J 
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le  foregoing  table  is  based  upon  eight  discharge  measurements  made  during 
.  It  is  fairly  well  defined  between  gage  heights  —1.50  feet  and  4.30  feet.  Above 
the  curve  is  rather  uncertain.    The  table  has  been  extended  beyond  these  limits. 

Estimated  monthly  ducharge  of  Oconee  River  at  Dublin,  Ga,y  for  1904. 
[Drainage  area,  4,182  square  miles.] 


Montt). 


ary  . 
uar>' 
•h... 


Discharge  in  second-feet. 


Maximum. 


ist 

?ml>er . 
ber  ... 
mil)er . 
•mljer  . 


8,  aw 

11,500 
7,710 
3,969 
2,312 
3,KiO 
1,998 
7,820 
2,392 
750 
1,611 
3,969 


Minimum. 


2,636 

3, 130 

3,130 

2,312 

1,154 

874 

810 

1,154 

695 

560 

695 

1,154 


Mean. 

3,  897 
6,599 
4,717 
2,  7(J6 
.  1,8<)9 
1,449 
1,169 
3,617 
1, 131 
609 
l,2a5 
2,329 


The  year  . 


11,500 


hm         2, 616 

i 


Run -off. 


Second-feet 

per  square 

mile. 


0.  932 
1.58 
1.13 
.661 
.454 
.346 
.280 
.865 
.270 
.146 
.288 
.557 


.626 


Depth  in 
incheH. 


1.07 
1.70 
1.30 
.738 
.  523 
.386 
.323 
.997 
.301 
.168 
.321 
.642 

8.47 


OHOOPEE   RIVER   NEAR   REID8VILLE,  OA. 

'his  station  was  established  June  13,  1903,  by  F.  A.  Murray.  It  is 
ited  at  the  wooden  highway  bridge,  commonly  known  as  Shep- 
ds  Bridge,  4i  miles  west  of  Reidsville.  The  gage  is  on  the  down- 
^am  side  of  the  middle  post  which  supports  the  bridge  protector, 
i  section  from  zero  to  10  feet  is  two  5-foot  sections  of  notched  and 
nted  gage  fastened  with  lag  screws  to  the  post.  From  10  to  13 
t  the  post  is  graduated  to  feet  and  half  feet  with  white  paint,  and 
m  13  to  20  feet  it  is  graduated  to  feet  with  nails  and  numbered 
h  brass  figures.  On  November  19,  1903,  a  new  1  by  4  inch  section 
ietlong,  reading  from  3  to  8  feet,  was  spiked  to  a  pine  plank  which 
?curely  nailed  to  a  cypress  tree  on  the  left  bank  of  the  river  about 
feet  above  the  bridge.  The  observer  is  J.  D.  Swain,  who  is  paid 
the  Georgia  Geological  Survey.  Bench  mark  No.  1  is  the  top  of 
cap  of  the  fifth  bent  f I'om  the  left  end  of  the  bridge  on  the  up- 
am  side,  opposite  a  point  106  feet  from  the  initial  point  for 
ndings.  It  is  at  an  elevation  of  20.00  feet  above  the  zero  of  the 
e.  Bench  mark  No.  2  consists  of  two  nails  driven  horizontally  in 
downstream  side  of  a  cypress  tree  on  the  left  bank  about  120  feet 
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[m.rs. 


above  the  bridge.     This  bench  niark  is  8.00  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

DMuirge  ineasuremenU  of  Ohoopee  River  near  ReidtviUe,  Ga.,  in  I90S  and  1901 


Date. 


1903. 

June  13 

June  24 

July  10 

July  16 

August  22... 
Octobers... 

Octobers ; do 

November  19. . .  I do 

December  30. . . ' do 


Hydrographer. 


F.  A.  Murray. 

....do 

....do 

....do 

....do 

....do 


1904. 
February  19 


F.  A.  Murray . , 


April  13 1  W.  E.  Halt. 

^  M.R.Hall.. 


July  23.... 

September  13  ..i  W.  K.  Hall .... 

Septeml)er  13 do 

September  14 do 

Septeml>er  15 do 

Septeml)er  15 do 

Octx)bi*r  31 « B.  S.  Drane 

Deceml)er  1 .  . . .    W.  E.  Hall  . . . . 


Width. 


FM. 


136 
115 
112 
113 
113 
113 


Area  of 
section. 


113  I 


113 


108 


Sqnare/ret. 

2,001 

1,187 

1,650 

1,774 

2,183 

667 

635 

889 

1,123 

1,667 
775 
490 
713 
708 
641 
578 
569 
42 
423 


veYcSSi-.    .h^Sft.l«-^ 


Feet  per  Mr. 
2.88 
1.40 
2.20 
2.10 
2.95 
.71 
.72 
1.27 
1.63 

2.16 

1.34 

.76 

1.15 

1.21 

.98 

.81 

.80 

1.25 

.45 


Feet.     I 

12.47  j 

6.41  I 

10.34  I 

10.46  ' 

14.00  I 

2.84  ' 

2.85 

4.96 

6.69 

10.19 
4.53 
2.28 
4.20 
4.20 
3.63 
3.00 
3.00 
.32 


5,782 

i,e» 

3,667 
3,756 
6,441 
476 
462 
1,131 
1,836 

3,611 

1,038 

369 

823 
858 
628 
470 
454 


1.56 


a  Wading  1,000  feet  above  the  bridge.    Three  narrow  channels. 
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n  dn'dy  gage  height^  infect^  of  Ohoopee  River  near  ReUUvUle,  Ga.,  for  1904. 


Jan.      Feb.     Mar. 

Apr.     May. 

June. 

July. 

1 
Aug.  1 

1.1  ' 

Sept. 

Get 
1. 

Nov.     De< 

6 

6.4 

6.7         8.2 

4.4         1.4 

0.9 

0.5 

8.3 

0.3          I 

6.6 

6.4        7.8 

4.8  '•■      1.4 

1 
1.6           .5 

i.u  i    6.4 1    1.0 

.3         1.4 

6.0        7.3 

4.1         1.3 

1.8           .5 

2.2 

6.5 

1.0 

.7          1.6 

6. 1 

5,6 

7.0 

S.  8         1.3 

1.5           .6 

4.6 

6.0 

,\ 

1.0         1.8 

6.0 

5  8 

7.1 

3.5         1.3 

1  2         1.0 

6  2 

5.2 

.( 

1.5         2  1 

5  4 

*>  0 

7  1 

3  3  1      11 
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The  foregoing  table  is  based  upon  nineteen  discharge  measurennents  made  during 
1903  and  1904.  It  is  well  defined  between  gage  heights  0.0  foot  and  11.0  feet.  Abo>-e 
gage  height  11.0  the  table  is  determined  by  one  measarement  at  14.0  feet. 

Eiitimated  monthly  discharge  of  Ohoopee  River  near  ReidmilU,  Ga,,  fur  1904. 


Month. 


January  . . . 
February . . 

March 

April 

May 

June 

July 

August 

Septeml)er . 
October  ... 
Novenil)er . 
Deceniljer  . 


DiflchAi:^e  in  iwcond-feet 


The  year  . 


Maximum. 

Minimum. 

Meu. 

2,330 

321 

1,062 

4,894 

1,(M3 

2,877 

2,531 

968 

1,703 

1,043 

167 

4ft5 

167 

65 

101 

230 

57 

91.8 

321 

57 

125 

3,388 

115 

1,811 

2,582 

140 

747 

127 

50 

74.0 

403 

50 

170 

494 

167 

316 

4,894 

50 

75*8 

MISCELLANEOUS  MEASUREMENTS  IN  ALTAMAHA  RIVER   DRAINAGE  BASIS. 

The  following  is  a  list  of  miscellaneous  discharge  measurements 
made  in  Altamaha  River  drainage  basin  during  1904: 

Ye/ low  liiver  near  Jacl'mv^  Oft, — A  measurement  was  made  Octo- 
ber 7  at  the  wagon  bridge,  11  miles  from  Jackson,  on  the  road  to  Cov- 
ington, Ga.  The  bench  mark  is  the  downstream  edge  of  the  hridtrt' 
floor,  40  feet  from  the  initial  point  for  soundings,  and  is  8.(K)  feet 
above  the  datum  of  the  gage. 

Width,  113  feet;  area,  229  square  feet;  mean  velcM'ity,  0.30  foot  per  »ecoml;  gag* 
lieiglit,  1.80  feet;  discharge,  60  pecond-feet. 

Sovth  River  near  Jacl'mm^  Ga, — A  measurement  was  made  October 
7  at  the  wagon  bridge,  10  miles  from  Jackson,  on  the  road  to  Covinjj- 
ton,  (ja.  The  bench  mark  is  the  upstream  end  of  floorbeam.  6^  feet 
from  the  initial  point  for  soundings,  20.00  feet  above  the  datum  of 
the  gage. 

Wi<lth,  121  feet;  area,  152  square  feet;  mean  velocity,  0.90  foot  per  second;  gag* 
height,  1.10  feet;  discharge,  137  second-feet. 

J^ole  BrlJye  Cre^k  near  Lifhonla^  (ra, — This  stream  is  a  tributary 
of  South  River  from  the  left  near  Lithonia,  Ga.  A  measurement  was 
made  July  16  near  the  mouth  of  the  creek,  on  the  road  between  New's 
Bridge  and  Parker  Bridge. 

Width,  15  feet;  area,  7  square  feet;  mean  veloc^ity,  1.43  feet  per  seconil;  disohaive, 
10  second-feet. 
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A  measurement  at  the  same  section  September  23  gave  the  follow - 
ig  results: 

Width,  17  feet;  area,  7  square  feet;  mean  velocity,  1.00  foot  per  second;  discharge, 
second-feet. 

Alcovrj  River  near  Newton  Factory^  Ga. — A  measurement  was  made 
)etol)er  7  from  the  wagon  bridge  at  Henderson's  mill,  4  miles  from 
Newton  Fai^tory,  on  the  road  to  Covington,  Ga.  The  bench  mark  is 
he  upstream  edge  of  the  bridge  floor,  90  feet  from  the  initial  point 
or  soundings,  11.00  feet  above  the  datum  of  the  gage. 

Width,  40  feet;  area,  43  square  feet;  mean  velocity,  1.46  feet  per  second;  gage 
leight,  1.25  feet;  <li8charge,  62  second-feet. 

Urn^He  Creek  m^ar  Lumber  City^  Ga. — ^This  stream  is  a  tributary  of 
)cmulgee  River  from  the  left.  A  measurement  was  made  September 
^,  li  miles  above  the  mouth  of  the  creek,  10  miles  north  of  Lumber 
Jity.  The  French  mark  is  a  nail  driven  into  the  end  of  the  second 
ioorbeam  above  the  second  bent  from  the  left  bank,  16.00  feet  above 
ie  zero  of  the  gage. 

Width,  55  feet;  area,  115  square  feet;  mean  velocity,  1.03  feet  per  second;  gage 
ifight,  3.17  feet;  discharge,  118  second-feet. 

Little  Oeimdgee  River  at  Wihox^  Ga. — A  measurement  was  made 
September  7  at  the  wagon  bridge  at  Wilcox,  2i  miles  upstream  from 
Lumber  City,  Ga.  The  bench  mark  is  the  center  of  lag  bolt  driven 
nto  the  end  of  the  second  floorbeam  from  the  right  bank  on  the  down- 
stream side,  15.00  feet  above  the  zero  of  the  gage. 

Width,  100  feet;  area,  488  square  feet;  mean  velocity,  1.92  feet  per  second;  gage 
leight,  3.15  feet;  discharge,  937  second-feet. 

Sugar  Creek  at  Wilcox^  Ga. — A  measurement  was  made  September 
',  from  the  Southern  Railway  bridge,  one-foui-th  mile  north  of  Wil- 
0.x.  The  bench  mark  is  the  top  of  the  steel  girder,  upstream  side, 
50  feet  from  the  right  end  of  the  trestle,  25.00  feet  above  the  datum 
f  the  gage. 

Width,  41  feet;  area,  117  square  feet;  mean  velocity,  1.06  feet  per  second;  gage 
%ht,  7.50  feet;  discharge,  124  second-feet. 

Octmee  River  near  Milledgeville^  Ga. — Measurements  were  made  at 
raley's  ferry,  6  miles  upstream  from  Milledgeville.    The  bench  mark 

a  nail  in  an  ash  tree  on  tho.  right  bank,  100  feet  above  the  ferry, 
>.00  feet  above  the  datum  of  the  gage. 

June  29;  width,  270  feet;  area,  1,310  square  feet;  mean  velocity,  0.79  foot  i>er  sec- 
i<l;  gage  height,  4.90  feet;  disi^harge,  1,030  Hecond-feet. 

iSeptemljer  20;  width,  207  feet;  area,  1,108  8(|nare  feet;  mean  velocity,  0.50  foot  {ht 
wnd;  gage  height,  4.35  feet;  discharge,  547  necond-feet. 

Beaverdam  Creek  near  GreenHhoro^  Ga. — This  stream  enters  Oconee 
iver  from  the  left.  A  measurement  was  made  March  19,  at  Veazey 
ord,  6  miles  south  of  (irocMisboro,  on  the  road  to  SY^avXsx..^  Vivv.    '\N\^, 
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]>cnch  mark  is  a  nail  in  a  sniail  ash  tree  on  the  left  bank,  2()  feet  below 
the  foot  plank,  8JK)  feet  alx)ve  the  datum  of  the  gage. 

Width,  15  feet;  area,  10  Hqiiare  feet;  mean  velocity,  1.70  feet  per  aecoiHl;  p^ 
height,  l.50ft»et;  dischatige,  17  feet. 

Little  River  near  MiiltfihjemlU^  Ga. — A  measurement  was  made  from 
the  wagon  bridge,  9  miles  north  of  Milledgeville,  1  mile  above  tbe 
mouth  of  the  river.  The  l)ench  mark  is  the  top  of  the  downstream  end 
of  the  cap  of  left  l)ent  of  the  second  pier  from  the  left  bank^  marked  by 
a  copper  brad.     Its  elevation  is  15.00  feet  above  the  datum  of  the  gage. 

Width,  89  feet;  area,  <«>  M|uare  feet;  mean  velocity,  1.09  feet  \^r  second;  p^ 
height,  3.17  ftH;t;  diwhaiye,  71  second-feet. 

MINOR  SOUTIIKUN  ATIiANTIC  DRAINAGE  BASINS. 

MISCELLANEOUS  MEASUREMENTS. 

The  following  miscellaneous  discharge  measurements  were  made  in 
the  Satilhi  River  drainage  liasin  during  1904: 

SutUla  River  n^ar  Waycr<t»H^  Ga. — A  measurement  was  made  Sep- 
tember t),  at  the  covered  wagon  bridge,  3  mile^  eantof  Wajxross.  The 
l>en('h  mark  is  the  center  of  lag  bolt  driven  into  the  left  side  of  the 
tir.st  flo()rl>eam  from  the  first  pier  fmm  the  left  bank,  20.00  feet  above 
the  datum  of  the  gage. 

Width,  108  feet;  area,  1,077  square  feet;  mean  velocity,  1.07  feet  i>fr  seiHindipge 
heijrlit,  S.2ftH»t;  discharge,  1,150  second-feet. 

Ifiirrlnutt  ('r*'*l'  )i*nr  BldckHluar^  Ga. — This  stream  is  an  imiwrtant 
tributary  of  Satilhi  Kiv<»r,  entering  from  the  north.  A  measurement 
was  made  September  10,  at  Baxley's  bridge,  near  Hlaekshear.  The 
l)Oiicli  mark  is  a  large  nail  driven  into  the  downstream  end  of  the 
floorbeam  over  the  second  pier  from  the  nght  l>ank,  15.<M>  feetalwve 
the  (latum  of  the  gage. 

Width,  (\1  ftH»t;  area,  415  P<|uare  feet;  mean  velocity,  1.35  feet  per  second ;  gaji^ 
liei^ht,  »i.57  feet;  diwhai^c,  5<)2  8ec<ind-fo**t. 

APALAciriror^  rivku  jwainagk  iiasin. 

Apalachii'ola  Kiver  is  formed  by  the  union  of  Flint  and  Chatta- 
hoochee rivers  at  the  (i(M)rgia-Florida  line.  It  flows  in  a  southerly 
direction  through  Florida  to  the  (iulf  of  iMexieo.  It  is  navigable,  ami 
boats  run  up  Flint  Kiver  to  Albany,  Ga.,  and  up  Chattahoochee  Kiver 
to  Columbus,  Ga. 

Flint  Kiver  rises  in  Fulton  County,  (Ja.,  a  few  miles  south  of 
Atlanta.  It  flows  in  a  southerly  direction  to  TaU)ot  County,  south- 
easterly to  Macon  Coiuity,  southerly  to  Worth  County,  and  south- 
westerly to  Apalachicola  Kiver.  It  dniins  the  south-centi-al  portion 
of  Georgia,  extending  from  Atlanta  south  to  the  Florida  line.    The 
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ibutaries  to  Flint  River  are  mainly  large  creeks  with  much  fall, 
he  principal  ones  among  these  are  Whitewater,  Whiteoak,  Redoak, 
Ikiiii^,  Big  Potato,  Muckalee,  Kincbafoonee,  Ichawaynochaway,  and 
pring  creeks. 

Flint  River  has  many  good  water  powers  on  its  course.  Between  a 
oint  opposite  Woodbury,  Gra.,  and  a  point  opposite  Knoxville,  Ga., 
1  Crawford  Count}',  a  distance  of  about  45  miles,  the  river  falls  334 
eet     Verj^  little  of  its  power  is  yet  developed. 

Chattahoochee  River  rises  in  the  Blue  Ridge,  in  White  County,  and 
lows  in  a  southwesterly  direction  until  it  reaches  the  Alabama  line  at 
he  scruthwest  corner  of  Troup  County,  Ga.  From  there  it  flows  in  a 
outherly  direction,  forming  the  western  boundary  of  Georgia,  until 
t  flows  into  Apalachicola  River  at  the  southern  boundary  of  the 
State.  It  drains  almost  all  of  the  north -central,  middle- west,  and 
outhwest  portions  of  Georgia,  and  lias  a  drainage  area  of  4,900  square 
niles  at  Columbus,  Ga.,  which  is  at  the  fall  line. 

Soque  River  joins  the  Chattahoochee  on  the  western  edge  of  Haber- 
bam  County.  This  river  rises  in  Habei-sham  Count}'  and  flows  in  a 
outbwesterly  direction.  It  has  considerable  fall,  dropping  as  much 
IS  40  feet  within  a  few  hundred  feet. 

Farther  down  the  Chattahoochee,  at  the  west  boundary  of  Hall 
i)unty,  Chestatee  River  enters.  It  rises  in  Lumpkin  County  and 
lows  in  a  southerly  direction  through  a  very  hilly  and  steep  country 
nd  has  nmch  fall  all  along  its  course. 

From  its  source  down  to  Columbus,  Ga.,  Chattahoochee  River  is  an 
xeellent  water-power  stream.  From  the  lower  edge  of  Lumpkin 
bounty  down  to  Columbus,  Ga.,  there  is  a  fall  of  over  850  feet,  360 
eet  of  this  fall  being  between  Westpoint  and  Columbus.  All  along 
:s  course  there  are  many  small  tributaries  flowing  from  a  high,  hilly 
ountry.  These  have  much  fall,  and  many  small  water  powers  are 
vailable. 

The  following  pages  give  the  results  of  the  data  collected  at  this 
nation  during  1904: 

CHATTAHOOCHEE   RIVER  NEAR  CORNELIA,    GA. 

This  station  was  established  as  a  l>ench-mark  station.  It  is  located 
t Duncan  Bridge,  about  7  miles  northwest  of  Cornelia,  Ga.,  and  1  mile 
elow  the  mouth  of  Soque  River.  Discharge  measurements  are  made 
roDi  the  downstream  side  of  the  inclosed  wooden  highwa}'  bridge,  the 
leter  being  lowered  through  hole«  cut  in  the  floor  or  by  raising  floor 
lank.  The  initial  point  for  soundings  is  the  end  of  the  bridge  at  the 
?ft  bank,  downstream  side.  The  channel  is  curved  for  al)(>ut  5(HJ  feet 
bove  and  straight  for  about  800  feet  below  the  station.  The  current 
^moderate.  The  right  Imnk  is  clean,  and  overflows  for  about  200  feet, 
fheleft  bank  is  high,  rocky,  wooded,  and  does  not  overflow.     The 
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bed  of  the  stream  is  composed  of  rock  at  the  left  and  silt  at  the  right 
bank,  free  from  vegetation,  and  shifting.  There  is  but  one  channel 
at  all  stages,  broken  by  the  piers  of  the  bridge.  A  Ash-trap  dam  about 
800  feet  below  the  bridge  will  probably  affect  the  rating  at  this  sta- 
tion. The  bench  mark  is  the  top  of  downstream  stringer  at  a  point  59 
feet  from  the  left  end  of  the  bridge.  Its  elevation  is  21. <K)  feet  above 
datum. 

Discliarge  measurements  of  Chattahoochee  Rivernear  Cornelia^  Ga.^  in  1904. 


Date. 

Hydr()§rrapher. 

Width. 

Area  of 
section. 

Mean 
velocity. 

height. 

Dischaise. 

Junes 

Septenil)er  30 . . 
October  29 

J.  M.  Giles.... 
A.T.MiU'helson 
M.  R.  Hall  .... 

124 
115 
103 

Square  feet. 
363 
364 
319 

f^d  per  gee. 

1.34 

.70 

.67 

F\ret. 
1.40 

.91 

Sfr(md4at 
487 
253 
215 

CHATTAHOOCHEE   RIVER   NEAR  NORCROS8,  «A. 

This  station  was  established  June  10,  1902,  by  M.  R.  Hall.  It  is 
located  at  Medlock's  toll  bridge,  alK)ut  4i  miles  north  of  Norcross,  Ga. 
This  point  is  above  the  mouth  of  Johns  Creek  and  lielow  the  mouth 
of  Sewannee  Creek.  A  vertical  section  of  gage,  reading  from  zero  to 
8  feet,  is  attached  to  an  oak  tree  on  the  right  bank  of  the  river,  W 
feet  above  the  bridge.  A  chain  gage  was  established  March  14, 190:i 
The  center  of  the  pulley  is  28.32  feet  above  the  zero  of  the  gage,  and 
the  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
28.75  feet.  The  gage  is  read  twice  each  day  by  W.  O.  Medloc'k,  the 
l)ridge  owner.  lie  is  paid  by  the  Georgia  Geological  Survey.  Dis^- 
charge  measurements  are  niad(»  from  the  downstream  side  of  the  single- 
span  bridge  and  its  approaches.  The  initial  point  for  soundings  is5<i 
feet  to  right  of  the  center  of  the  downstream  tubular  pier  on  the  right 
bank.  The  channel  is  slightly  curved  for  000  feet  al)ove  and  7CH)  feet 
below  this  station.  The  current  is  sluggish  at  low  .stages,  hut  not 
(excessively  so,  and  the  discharge  measurements  are  considered  good 
at  lowest  stage.  The  right  bank  is  high  and  will  overflow  only  for 50 
feet  from  the  water's  edge;  the  left  bank  will  overflow  for  about  S<X» 
feet  at  a  gage  height  of  from  10  to  18  feet.  The  l)ed  of  the  stream  is 
sandy  and  probabW  changes. 

Hench  mark  No.  1  is  the  top  of  the  iron  pier  on  the  right  bank,  down- 
stream side.  Its  elevation  is  27.00  feet  above  gage  datum.  Bench 
mark  No.  2  is  a  copper  plug  set  in  a  stone  post  set  flush  with  the  sur- 
face of  the  ground  at  the  side  of  the  road  just  outside  of  the  toll  bridge, 
on  the  right  bank.  The  post  is  on  line  with  the  downstream  side  of 
the  bridge  and  is  145  feet  from  the  center  of  the  pier  at  the  right-bank 
end  of  the  bridge.     Its  elevation  is  26.J)2  feet  above  gage  datum. 
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observations  at  this  station  during  1904  have  been  made  under 
ection  of  M.  R.  Hall,  district  hydrographer. 

e  measurements  of  ChcUtahoochee  River  near  Xorcross^  Oa.,  in  1903  and  J 904. 


Hydrograpber. 


M.  R.  Hall . 

....do.... 

' do.... 

J.M.Giles. 

do.... 

i  M.R.Hall. 

' do.... 


.do 
.do 


9 F.A.Murray. 

9 do 

er26..! do 

23 do 


er25«,.; do 

Br25..,, do 


4. 

19.. .jj 

W.P:.  Hall.... 

19 

C.  A.  Greene  . . 

/20.... 

M.  R.  Hall  and 
J.  C.  Hoyt. 

W.E.  Hall.... 

J.  M.  Giles.... 

M.R.Hall.... 

W.E.  Hall.... 

do 

0 

do 

er  28  . . 

M.R.Hall.... 

er28.. 

do 

11 

B.  S.  Drane  . . . 

14 

M.  R.  Hall  and 
N.  C.  Grover. 

;r9.... 

M.R.Hall.... 

Width. 


Feet. 


174 
174 
169 

173 
160 
155 
190 
180 
177 
156 
156 
166 
158 

163 


Area  of 
section. 


Square  feet 
1,375 
2,035 
1,854 
1,583 
1,570 
1,537 
1,537 
1,503 
1,486 
1,503 
1,486 
1,245 
1,265 
493 
1,221 

1,308 
1,308 
1,467 

1,314 

1,234 

1,049 

2, 354 

1,972 

1,410 

917 

919 

943 

925 

1,002 


Mean 
velocity. 


Feet  per  gee. 
1.34 
2.43 
1.91 
1.50 
1.56 
1.46 
1.46 
1.55 
1.54 
1.52 
1.48 
.96 
.85 
2.15 
.87 

1.08 
1.04 
1.78 

1.14 

1.27 

.63 

4.  22 

3.  36 

1.88 

.59 

.59 

.60 

.60 

.95 


Gage 
height. 


Feet. 
2.70 
5.35 
4.08 
3.15 
3.13 
3.06 
3.06 
3. 15 
3.05 
3.15 
3.05 
2.06 
1.94 
1.95 
1.95 

2.19 
2.19 
3.  45 

2.50 
2.54 
1.53 
8.62 
6.57 
3.60 
1.22 
1.22 
1.32 
1.28 

1.88 


Discharge. 


Seeond-Jtet. 
1,837 
4,940 
3,543 
2,378 
2,447 
2,254 
2, 255 
2,  337 
2,288 
2,281 
2,  203 
1,197 
1,078 
1,062 
1,071 

1,419 
1,362 
2,607 

U486 

1,571 

662 

9, 938 

6,624 

2,658 

537 

538 

569 

558 

951 


a  Measurement  taken  at  Warsaw  Ferry,  i  mile  above  bridge. 
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.Ifffin  dmlt/  gagf  heighi,  in  ftet^  of  ChnUahooche^  IHvft  nmr  Norcrotm^  f§ti.tfnf  JW|l 


l^fitiiitj  ifthtfftfr  t  itattfihtmcttir  lUrer  itf*Tr  Xorcros^,  (la.,  front  Jtmvatry  I  lo  fkt^m^^^h 


Second /ett. 

Fctt 

riDH^tittrsi!. 

1 

!   h  Jiff  hi. 

W*et»f|w.  , 

1   heS^i. 

mriwir^ 

Ffft 

Sfi^ml/ttt 

#Vrf. 

Seama/ttt. 

Fkfi, 

Sfmmt^ 

1.10 

480 

I.IK) 

1,015 

.    3.20 

;      2,410 

5.60 

5,210 

1.20 

515 

2.00 

1,120 

3.40 

1      2,630 

6.00 

.      5,885 

1.30 

560 

2.20 

1,330 

3.60 

I      2,860 

6.50 

■      6,5«0 

1.40 

615 

2.40 

1,540 

3.80 

1      3,090 

7.00 

7,295 

1.50 

680 

2.60 

1,750 

1     4.00 

;      3,320 

7.50 

1      8,035 

1.60 

750 

2.80 

1,970 

4.50 

3,920 

8.00 

8,806 

1.70 

830 

3.00 

2,190 

5.00 

4,555 

8.20 

:      9,125 

1.80 

920 

1 

; 

1 
1 

The  above  table  is  ba8e<l  upon  discharge  measureinente  made  during  1902, 1903,  ai^ 
1904,  and  is  well  defined.    Above  gage  height  1 .  90  feet  it  is  the  same  as  the  1903  curve- 
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Ettimcded  monthly  discharge  of  ChaUahoochfe  River  near  NorcrosSf  Gn.,  for  1904- 


Month. 


Cii]ar>' 

bmar  y 

uch 

ml 

■^y 

ne 

ly 

IgOBt 

ptember 

stober 

>'vember 

icember 

The  year 


Discharge  in  seoond-feet. 


Maximnm.     Minimum.       Mean 


2,520 
4,945 
5,885 
2,975 
3,380 
1,805 
1,225 
9,125 
1,540 
588 
968 
3,090 


9, 125 


920 

1,225 

1,435 

l,4;i5 

1,015 

515 

560 

830 

515 

480 

537 

588 


480 


1,306 

1,967 

2,227 

1,729 

1,510 

987 

814 

2,079 

764 

5:w 

689 
1,119 

1,310 


CHATTAHOOCHEE   RIVER  AT  OAKDALE,  GA. 

This  station  was  established  at  Oakdale,  Ga.,  on  October  17,  1895, 
y  Cynis  C.  Babb.  It  is  located  at  the  Southern  Railway  l>ridge, 
mile  above  the  mouth  of  Froc»tor  Creek,  2  miles  below  the  mouth  of 
oaehtree  Creek,  one-fourth  mile  west  of  Chattahoochee,  1  mile  east 
F  Oakdale,  and  8  miles  northwest  of  Atlanta. 

On  July  30, 1896,  the  location  of  the  station  was  changed  to  Mason 
nd  Turner's  ferry,  1  mile  bolow^  Oakdale.  The  gage  at  this  point, 
now  as  the  "Oakdale  lower  gage,'"  is  nailed  to  a  tree  on  the  right 
ank  KK)  feet  below  the  ferr}^  and  set  1  foot  lower  than  the  gage  at  the 
•outhern  Railway  bridge.  On  June  1,  1899,  the  lower  gage  was 
iscontinued  and  the  upper  gage  resumed  and  adopted  by  the  United 
>tates  Weather  Bureau,  the  United  States  Geological  Survey  still 
eceiving  the  records  and  making  the  current-meter  discharge  meas- 
irements  at  this  point.  The  gage  now  used  is  in  two  sections,  the 
irst,  reading  from  zero  to  S  feet,  fastened  to  a  willow  tree  100  feet 
ibove  the  bridge  on  the  left  bank;  the  second,  reading  from  8  to  26 
feet,  fastened  to  an  ash  tree  3o  feet  above  the  bridge  on  the  left  bank. 
It  is  set  on  the  same  datum  as  the  old  wire  gage  of  the  United  States 
Geological  Survey  established  at  that  point  hy  Mr.  Babb  in  1895  and 
above  referred  to.  Its  zero  point  is  753.5  feet  al)ove  sea  level.  Dis- 
charge measurements  arc  made  from  the  raihvay  bridge.  The  initial 
point  for  soundings  is  the  end  of  the  iron  bridge  on  the  right  bank, 
upstreem  side. 
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Hench  mark  No.  1  is  a  railroad  spike  in  the  corner  of  the  pier  on  the 
ri^ht  bank  12.39  feet  above  datum  of  gage.  Bench  mark  No.  2Ui 
large  bridge  spike  in  a  sycamore  tree  about  50  feet  above  the  bridge 
on  the  left  bank;  it  is  at  an  elevation  of  11.00  feet  above  the  zero  of 
the  gage.  Bench  mark  No.  3,  determined  by  measuring  down  to  the 
water,  is  the  top  of  the  iron  girder,  40  feet  from  the  initial  point  for 
soundings,  on  the  upstream  side  of  the  bridge.  Its  elevation  u?  57.55 
feet  above  the  zero  of  the  gage.  The  flow  is  obstructed  by  rafts,  which 
have  to  be  cleared  from  the  channel  occasionally.  The  channel  is 
straight  and  the  current  swift.  The  banks  are  subject  to  overflow. 
The  Ix^d  of  the  stream  is  constant  and  the  results  are  fairly  good 
except  at  high  stages,  when  the  water  flows  through  the  trestleworL 
The  observer  is  J.  B.  Austin. 

This  station  was  discontinued  by  the  Weather  Bureau  on  November 
30,  11)04,  but  the  single  daily  readings  for  several  months  before  that 
time  are  not  considered  reliable  as  representing  the  flow  of  the  river  on 
account  of  the  operation  of  a  large  water-power  plant  above.  Onlj 
the  lecords  for  the  first  five  months  of  the  year  are  used. 

The  observations  at  this  station  during  1904  have  been  made  under 
th(^  direction  of  M.  E.  Hall,  district  hydrographer. 

Dincharge  measuremenfi<  of  Chattahoochee  River  at  OakddUy  Oa,j  in  1903  and  1901 


March  2  . . . 
March  2.S . . 
April  2.S  . . . 


Hydrographer. 


June  2. 


M.R.Hall.. 
J.  M.  Giles  . 


Si'pternlK'r  2 d 


E.  C.  Murphv 
and  M.  R. 
Hall. 

J.  M.  Giles  .... 


Width. 


Area  of 
section. 


NoveniluT') , do 


Fe))niary  11 J.  M.  Giles 

March  15 do 

May  3 do 

June  29 J.  M.  (^iles  and 

B.  S.  Drane. 


221 
224 
198 
187 


SquareJrH. 
2,644 
8,553 
1,598 

3,  240 
809 
622 

828 

1,225 

1,277 

723 

556 


Mean 
velocity. 


Peel  per  sec. 
3.70 
3.93 
3.03 

3.a5 
2.00 
2.18 
2.27 

2.39 
2.53 

1.88 
1.85 


Gaifc 
height. 


/Vrt. 

9.95 
21.85 

5.03 

12.20 
1.25 
1.10 
1.90 

3.28 

3.50 

l.liS 

.60 


4,836 
12,4J«) 

1>^ 
3.  •-'33 
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daily  gage  height^  in  feet,  of  ChaUahoochee  River  at  OtikdaU,  Ga.jfor  J9(U' 


Jan. 

Feb. 

Mar. 

1.8 

1.6 

2.0 

1.3 

1.5 

2.3 

1.7 

1.7 

2.4 

1.3 

1.5 

2.4 

1.3 

1.5 

2.0 

1.3 

1.5 

2.8 

1.4 

1.6 

4.5 

1.4 

3.6 

8.2 

1.3 

3.0 

4.0 

1.4 

3.6 

8.0 

1.4 

4.0 

2.8 

1.3 

2.7 

2.5 

1.5 

2.0 

2.2 

1.6 

1.8 

2.5 

1.5 

2.0 

4.5 

1.5 

1.9 

8.0 

Apr.     May. 


2.tf 
2.0 
1.9 
1.8 
L8 
1.5 
1.7 
2.5 
3.0 
5.0 
8.0 
2.5 
2.2 
2.0 
1.9 
1.9 


1.5 
1.5 
L4 
1.4 
1.4 
1.4 
1.4 
1.8 
4.0 
4.5 
2.7 
2.0 
1.8 
1.7 
1.7 
1.7 


Feb. 

Mar. 

Apr. 

1.6 

2.5 

2.0 

1.6 

2.0 

2.0 

1.7 

2.0 

1.8 

2.5 

2.0 

1.7 

2.7 

1.8 

1.7 

4.5 

2.0 

1.7 

7.7 

3.8 

1.7 

4.3 

4.0 

1.5 

3.5 

4.4 

1.5 

3.0 

4.0 

1.5 

2.8 

3.0 

1.7 

2.4 

2.6 

1.7 

2.0 

2.3 

1.5 

2.0 

1.5 

1.8 

May. 

1.5 
1.5 
1.4 
1.8 
1.3 
1.0 
1.0 
1.0 
LO 
.8 
.8 
.8 
.8 
1.0 
1.7 


^)U  for  ChaUahoochee  River  at  Oakdale,  Ga.y  from  January  i,  190S,  to  December 
31,  1904. 


- 

Discharge. 

Oage 
height. 

Di»charge. 

Gage 
height. 

Discharge. 

height 

Discharge. 

Second/eet. 

Fed. 

Second-fed. 

Feel. 

Second-fed. 

Feet. 

Second-feet. 

1,300 

3.00 

2,730 

9.00 

8,940 

16.50 

18,650 

1,360 

3.20 

2,900 

9.50 

9,540 

17.00 

19,400 

1,420 

3.40 

3,080 

10.00 

10,140 

17.50 

20,160 

1,480 

3.60 

3,260 

10.50 

10,740 

18.00 

20,960 

1,545 

3.80 

3,450 

11.00 

11,340 

18.50 

21,800 

1,610 

4.00 

3,640 

11.50 

11,940 

19.00 

22,800 

1,675 

4.50 

4,140 

12.00 

12,540 

19.50 

23,800 

!       1,740 

5.00 

4,640 

12.50 

13, 190 

20.00 

25,000 

1,810 

5.50 

5, 140 

13.00 

13,840 

20.50 

26,300 

1,880 

6.00 

5,640 

13.50 

14,490 

21.00 

27,800 

1,950 

6.50 

6,  190 

14.00 

15, 140 

1  21.50 

29,550 

2,095 

7.00 

6,740 

14.50 

15,840 

]  22.00 

31,300 

2,245 

7.50 

7,  2W 

15.00 

16,  540 

23.00 

34,800 

\      2,400 

8.00 

7,840 

15.50 

17,240 

24.00 

38,300 

2,560 

8.50 

H,  390 

16.00 

17,940 

)Ove  table  is  based  upon  discharge  measurements  made  during  1902-1904. 
defined  between  gage  heights  0.6  feet  and  12  feet.     Above  that  point  the 
•ased  upon  four  scattered  measurements. 
I  127- 
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Emt'nwUed  moidldij  dinchnrge  of  (%Utahoorhee  River  at  OdkddUy  Oa,yfor  1904. 
[Drainage  areu,  1,560  Hquare  xnilen.] 


Month. 


Discharge  in  aeeond-feet. 


Run-off. 


Maximum. 


January '  3, 640 

February ,  7, 510 

March 1  8, 060 

April '  4,640 

Mav '  4,140 

I 


Minimum. 


Second-feet  p^^l,i„ 
Mean;  P*^^^^^^     SW 


1,480 
1,610  I 
1,810 
1,610  I 
1,180  I 


1,95)3 
2.5(W 
2,749 

1,699 


1.28 
1.61 
1.76 
1.27 
1.09 


1.4.S 
1.74 


CHATTAIIOOCUKE   RIVKK   AT   WEST   POINT,  GA. 

This  stiition  was  established  July  30,  1890,  by  M.  K.  Hall,  and  the 
ga^e  is  now  maintained  by  the  United  States  Weather  Bureau.  It  is 
located  at  Montgomery  street  waj^on  bridge.  The  lK>xed  chain  gage 
is  securely  bolted  to  the  outside  of  the  iron  railing  of  the  downstream 
footway  at  a  point  122  to  124  -feet  from  the  initial  point  for  soundings. 
Tlu»  boxed  gage  is  so  constructed  that  the  length  of  the  chain  is  always 
2  feet  greater  than  the  elevation  of  the  bottom  of  the  box  alwve  gage 
datum.  The  length  of  the  chain  is  29.20  feet  from  the  end  of  the 
weight  to  the  murker.  The  wagon  bridge  from  which  discharge  mm- 
ui'cments  are  made  is  in  three  spans,  with  short  approaches  from 
each  (Mid.  The  lloor  of  the  bridge  is  about  24  feet  alx)ve  low  water. 
The  initial  i)oint  for  soundings  is  the  end  of  the  hand  rail  on  the  right 
bank,  downstream  side  of  the  bridge.  The  channel  is  .straight  for 
about  2,(M)()  feet  above  and  8,000  feet  below  the  stiition.  The  current 
litis  a  fair  velocity,  except  at  low  stiiges.  The  right  Imnk  is  high  anJ 
ovei'Hows  only  at  high  water,  when  most  of  the  town  is  covered.  The 
li^ft  bank  is  somewhat  lower  and  overflows  for  about  800  feet  at  a 
gage  height  of  20  feet.  The  bed  of  the  stream  is  of  sand  and  gravel 
and  is  unstable. 

Bench  mai'k  No.  I  is  the  top  of  the  downstream  end  of  the  sei'oml 
iron  flooi'  beam  under  the  l)!'idge  floor  from  the  right-bank  end  of 
the  highway  l)ridge.  Its  elevation  is  24.19  feet  alK>ve  gage  datum. 
Bench  mark  No.  2  is  the  top  of  the  thirty -eighth  milepo.st  on  the 
Fi-aiiklin  and  West  Point  survey  of  the  United  States  engineeis.  This 
post  is  a  cast-iron  cap  (»  inches  scpiare,  set  in  concrete,  and  approxi- 
mately on  a  level  with  the  gi'ound.  It  is  marked  'HI.  S.  38."  A 
raised  point  in  the  center  of  the  cap  is  the  bench  mark;  its  elevation 
is  15.()8  feet  above  gage  datum.  Tin*  location  of  this  post  is  on  the 
right  })ank  of  the  river,  340  feet  upstream  from  the  wagon  bridge  ami 
50  feet  from  the  edge  of  the  river.     It  is  GO  feet  south  of  the  Efis^o- 
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nd  is  132  feet  east  of  the  northeast  corner  of  a  lot  belong- 
Sheafers^  which  is  the  southwest  corner  of  Jasper  and 
i.  Bench  mark  No.  3  is  the  top  of  the  first  marble  block 
if  the  second  marble  bloi'k  of  the  Confederate  monument 
of  the  street,  1,3(M)  feet  from  the  initial  point  of  sound- 
feet  from  the  east  end  of  the  bridge.  Its  elevation  is 
ove  the  zero  of  the  gage. 

ations  at  this  station  during  11^04  have  been  made  under 
of  M.  R.  Hall,  districtJjydrographer. 

\)<nremejUs  of  ChaUahotH'hee  Rinr  at  Wt'stpointy  (ia.,  in  1903  and  J 904. 


Hydrographer. 

Width. 

Area  of 
Hectlon. 

Mean 
velocity. 

Feet  jter  sfv. 

hJi^. 

DiHchaixc. 

Frfi. 

Siuarc/vit. 

Feet. 

Sreond/eet. 

M.R.  Hall 

3S3 

3,  550 

1.42 

3.95 

5,056 

'  E.C.Murphv& 
M.  R.  Hail. 

394 

4,040 

2.16 

5.39 

8,713 

M.R.  Hall 

381 

5, 458 

3.84 

9.70 

20,  WK) 

do 

386 

6,046 

4.24 

11.:^ 

25,620 

J.  M.  Giles  .... 

358 

3,312 

1.44 

3.46 

4,761 

do 

:io6 

3, 569 

1.68 

4.07 

5,993 

:  M.R.  Hall 

375 

2, 875 

.85 

2.40 

2,451 

' do 

369 

2,858 

.85 

2.32 

2,416 

1  W.  E.  Hall.... 

376 

2,901 

.85 

2.37 

2,460 

1  W.  E.  Hall.... 

37() 

3, 101 

.97 

2.80 

3,005 

J.  M.  Giles.... 

377 

2,781 

1.13 

2.83 

3,144 

' do 

377 

2,787 

1.13 

2.88 

3,155 

do 

377 

2,805 

1.13 

2.90 

3,179 

do 

377 

2,  785 

1.14 

2.90 

3,180 

do 

:J53 

2,  223 

.58 

1. 5(» 

1,298 

do 

:i53 

2,  228 

.59 

1.56 

1,;«)6 

W.  E.  Hall.... 

3(W 

2,  397 

.50 

1.46 

1,203 

do 

371 

2,621 

.71 

2.00 

1,8()2 

J.  M.  Giles  .... 

368 

2,451 

.41 

1.20 

1,005 

do 

368 

2,474 

.41 

1.27 

1,010 

W.  E.  Hall.... 

380 

2,  933 

.96 

2.70 

2,808 
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Mean  daily  gage  height^  in  feel,  of  Chattahoochee  River  at  Westpoint,  Go,,  for  1901 


Day. 


1.. 
2.. 
3.. 
4.. 

5.. 

6. 

7.. 

8., 

9.. 
10.. 
11. 
12. 
13.. 
14.. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan.      Feb. 


2.4 
2.3 
2.4 
2.4 
2.4 
2.3 
2.3 
2.4 
2.4 
2.7 
8.0 
2.8 
2.7 
2.7 
2.7 
2.6 
3.5 
3.6 
3.3 
3.1 
2.8 
3.3 
5.5 
fi.l 
4.2 
3.8 
3.3 
3.0 
3.0 
2.9 
2.9 


2.9 
2.9 
2.9 
2.8 
2.8 
2.8 
3.1 
4.8 
5.0 
4.4 
5.4 
5.1 
4.1 
3.7 
3.4 
3.3 
3.2 
3.0 
3.1 
3.7 
4.0 
5.4 
6.4 
6.1 
5.3 
4.3 
3.9 
3.6 
3.4 


Mar. 

Apr. 
2.9 

May. 

June. 

July. 
2.5 

Aug. 

Sept 

Oct 

Not. 

Dw. 

3.3 

2.5 

3.0 

2.6 

2.3 

1.2 

1.2 

1.7 

3.3 

2.9 

2.5 

8.6 

2.3 

2.7 

1.4 

1.2 

.9 

1.^ 

3.7 

2.9 

2.4 

2.7 

2.1 

2.5 

2.0 

1.2 

1.1 

■    1,5 

8.5 

2.8 

2.4 

2.4 

2.1 

3.3 

1.9 

1.2 

l.ft 

Z. " 

3.3 

2.7 

2.4 

2.2 

1.7 

2.5 

1.8 

1.1 

1.7 

-.U 

3.1 

2.7 

2.4 

2.1 

1.9 

8.1 

2.5 

1.1 

1.6 

•IH 

4.7 

2.8 

2.4 

1.6 

1.6 

6.3 

2.4 

1.2 

1.6 

i'.O 

6.0 

3.2 

2.4 

1.4 

1.3 

11.4 

2.2 

1.2 

1.5 

VI 

6.0 

3.6 

2.4 

2.0 

2.4 

12,6 

2.1 

1.1 

1.6 

3.1 

5.4 

3.5 

8.1 

2.3 

2,1 

12.4 

1.9 

1.1 

1.5 

i-i 

4.2 

3.5 

3.4 

2.1 

1.8 

9.6 

1.7 

1.1 

1.0 

•1 ') 

3.7 

3.4 

3.1 

2.0 

1.6 

6.2 

1.6 

1.1 

1.5 

11 

8.6 

8.1 

2.6 

1.8 

1.6 

4.8 

1.6 

1.2 

1.6 

1.9 

3.6 

2.9 

2.4 

1.6 

1.8 

4.2 

1.6 

1.1 

1.7 

2.0 

4.0 

2.8 

2.3 

1.6 

1.9 

5.0 

1.5 

1.0 

1.8 

1.8 

4.2 

2.7 

2.3 

1.6 

1.4 

4.0 

1.5 

1.0 

■      1.7 

L8 

3.7 

2.7 

2.3 

1.6 

1.4 

3.9 

1.4 

1.0 

1.6 

U 

3.4 

2.7 

2.3 

1.5 

1.7 

3.4 

1.4 

1.1 

1.6 

1.8 

3.2 

2.7 

2.2 

1.5 

1.4 

3.0 

1.4 

1.0 

.      ^-6 

1.8 

3.1 

2.7 

2.1 

1.5 

2.0 

2.9 

1.8 

1.1 

1.6 

IS 

3.0 

2.7 

2.0 

1.6 

1.7 

2.3 

1.3 

1.2 

!      1.6 

1.7 

3.0 

2.7 

2.0 

1.4 

2.0 

2.4 

1.4 

.9 

1.6 

1.7 

3.3 

2.7 

2.0 

1.3 

2,1 

2.2 

1.8 

.9 

1.8 

1.7 

3.3 

2.6 

1.9 

1.7 

2.3 

2.2 

1.9 

.9 

1.8 

1.7 

3.8 

2.6 

1.9 

1.3 

2.0 

4.3 

1.5 

.9 

1.8 

l.J 

3.8 

2.6 

1.9 

1.4 

1.9 

5.1 

1.4 

.9 

1.8 

2.1 

3.6 

2.6 

1.8 

1.3 

1.4 

4.1 

1.3 

1.1 

1.7 

2.1 

3.3 

2.6 

1.8 

1.2 

1.9 

5.8 

1.3 

1.2 

1.7 

Ih 

3.2 

2.6 

1.8 

1.4 

1.7 

3.9 

1.3 

1.1 

1.7 

U 

3.1 

2.6 

1.8 

2.0 

2.1 

8.0 

1.3 

1.0 

1.6 

i.' 

3.0 

2.7 

2.2 

2.4 



1.1 



i6 

Rnlinij  table  for  Chattahoochee  River  at  Westpoint,  (}a.,frorti  January  1  to  DecewiteriU 

1904, 


Gage 
height. 


Fed. 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 
1.60 
1.70 
1.80 
1.90 


Diiioharge. 

Seamd-fcrt. 

800 

850 

920 

1,000 

1,090 

1,180 

1,280 

1,380 

1,490 

1,600 

1,720 


Ciage 
height. 


Fid. 
2.00 
2.20 
2.40 
2.60 
2.80 
3.00 
3.  20 
3.  40 
3.60 
3.80 
4.00 


r 


Di.scharge. 

Sf.cond-Ja:t. 
1,840 
2,100 

2,  380 
2,680 
3,000 

3,  340 
3,  700 
4,080 
4,500 
4,940 
5,  380 


CJage 
height 

Feet. 
4.20 
4.40 
4.60 
4.80 
5.00 
5.20 
5.40 
5.60 

5.  80 

6.  CH) 
6.20 


Discharge. 


fyccond-/cct. 
5,830 
6,290 
6,760 
7,240 
7,740 
8,240 
8,740 
9,260 
9,780 
10,300 
10,840 


Gage 
height 


Feet. 
6.40 
6.60 
6.80 
7.00 
8.00 
9.00 
10.00 
11.00 


I)i«t!li«i«e. 

Seantdjfft- 
11,380 
11,^ 
12,520 
13,100 
16,000 
18,900 
21,800 
24,700 


I 


liLL  AKDl 
HOTT.     J 


APALACHICOLA   RIVER   DRAmAGE    BASIN. 
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The  foregoing  table  is  hosed  upon  discharge  measurements  made  during  1903  and 
m.  It  is  well  defined  between  gage  heights  1.20  feet  and  11.40  feet  The  table  has 
)een  extended  beyond  these  limits.  Above  gage  height  6.50  feet  the  rating  curve 
8  a  tangent,  the  difference  being  290  per  tenth. 

EnUiiMted  monthly  discharge  of  Chaitahooctiee  River  at  Wettpaint,  Ga.y  Jw  1904. 
[Drainaf^e  area,  3,300  Hquare  mile«.] 


Month. 


January 

Fel>niary 

tfan'h 

Ipril 

4ay 

une 

uly 

lUgllSt 

eptember 

ctober 

ovember 

*H*inber 

The  year 


Discharge  In  second-feet. 


Maximum. 


9,000 

11,380 

10,300 

4,500 

4,080 

4,500 

2,530 

29,340 

2,530 

1,000 

1,600 

4,720 


Minimum. 


29,340 


2,240 
3,000 
3,340 
2,680 
1,600 
1,000 
1,090 
2,100 
1,090 
800 
800 
1,490 


800 


Mean. 


3,520 
5,447 
4,858 
3,107 
2,285 
1,695 
1,705 
7,515 
1,484 
913 
1,375 
2,294 


3,016 


Run-oiT. 


Second-feet 

persQuare 

mile. 


1.07 
1.65 
1.47 
.942 
.692 
.514 
.517 
2.28 
.450 
.277 
.417 


Depth  in 
inches. 


.914 


1.23 
1.78 
1.70 
1.05 
.798 
.574 
.596 
2.63 
.502 
.319 
.465 
.801 

12.44 


SOQUE   RIVEK   NEAR  DEMORE8T,  OA. 

This  station  was  established  July  16,  1904,  by  M.  R.  Hall.  It  is 
Kiated  at  Cannon  Bridge  on  road  from  Cornelia  to  Acorn,  2i  miles 
•om  Demorest  and  about  4  miles  above  the  mouth  of  the  river, 
he  gage  is  a  vertical  10-foot  timber  fastened  to  a  scantling  which  is 
)iked  to  the  sill  and  upstream  post  of  trestle  bent  at  the  left  bank.  It  is 
taduated  to  feet  and  tenths.  The  gage  is  read  once  each  day  by 
harles  Cannon.  This  station  is  maintained  in  cooperation  with  the 
^orgia  Geological  Survey,  by  whom  the  gage  reader  is  paid,  Dis- 
large  measurements  are  made  from  the  single-span,  wooden,  wagon 
ridge,  to  which  the  gage  is  attached.  The  bridge  has  a  28-foot 
pproach  on  the  left  bank  and  DO-foot  approach  on  the  right  bank, 
he  initial  point  for  soundings  is  the  end  of  the  bridge  on  the  uj)- 
tream  side  at  the  left  bank.  The  channel  is  curved  for  .500  feet 
l)ove  and  slightly  curved  for  500  feet  below  the  station.  The 
urrent  is  swift.  Both  l)anks  aio  high  and  wooded.  The  right 
ank overflows  during  extienie  high  water.  The  bed' of  the  stream  is 
imposed  largely  of  rock  and  is  permanent.  There  is  but  one  channel 
^  all  stages.     Bench  nnivk  No.  1   is  the  top  oi  t\\e  vv\^sV\^w\\\  ^\A 
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Isalfl. 


of  the  right  bank  wooden  pier,  and  is  marked  with  white  paint.  Its 
elevation  is  21.30  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2 
is  a  nail  in  an  ironwood  tree  20  feet  above  bridge  on  the  right  bank. 
Its  elevation  is  ().0(J  feet  above  the  zero  of  the  gage. 

Discharge  measuremenUt  of  Soqne  River  near  Demorestf  Ga.,  in  1904. 


Date. 


Hydrr>|frapher.         Width. 


Area  of 
Mection. 


I       Mean 
velocity. 


FNi. 


J.  M.  Giles 

M.  R.  Hall 


June  8 

July  16 

August  24 i  AV.  E.Hall 

October  28 j  M.R.Hall 

Octnl)er  28 ' do  ... 

Noveinlx?r  23. . .!  W.  E.  Hall 


74 
74 

81 
81 
81 
80 


Square /eft. 
159 
139 
209 
169 
169 
192 


Frftper  »ec. 
1.14 
.88 
.97 
.60 
.60 
.78 


Gage 
heiirht. 

F>rt. 
1.74 
1.46 
1.81 
1.31 
1.31 
1.58 


Diwhaife. 

182 
123 
202 
1Q2 
101 
150 


I 


}fean  daily  gage  heighly  in  feet y  of  Swfue  River  near  Demoregt,  Ga.^for  1904. 


Day. 


July. ;  Auk. 

I 

i''^^ 

I  LIO 

I  'L^b 

!  L70 


.00 


« 

7 

LfiO 

H ^ 

h.*ih 

y 

IMK) 

10 1 

1,1^ 

11 

\,'Mi 

12 

?  40 

l.i 

•2  IXf 

1'-. 1.  ir> 

16 

Sept. 

Oct, 

1.^ 

1.40 

,l,fi6 

i.ae 

l.«0 

\M 

!t7B 

L36 

%m 

t,3B 

2.00 

1.35 

LH5 

1.10 

JJO 

1.40 

\.^S 

l.^^j 

1.70 

^A\^ 

\.m 

1.35 

1.60 

\.^^ 

!.(» 

\.m 

1 .  -\=i 

i.:i^ 

\.m 

L3U 

LW 

l.lW 

Nov.    Dei\ 


LS6 

lAt 

l.-M) 

l.« 

L4ft 

i.4A 

Les 

1.66 

1,00 

3.0& 

m 

2.30 

l,iO 

1.70 

m 

J.tiS 

1.3.5 

1. 5.5 

\^V^ 

l.fio 

l.ST) 

1.45 

1.10 

1.45 

1.45 

1.55 

1.4') 

1.5^) 

1.40 

l.TiO 

1.40 

1.50 

Pwy. 


17 
18 
1» 
20 
21 
22 
23 
24 
2a 
26 
27 
•2W 
29 
3U 

:n 


Julj' 


1.40 

l.aA 
i.tt 

1.10 
1.40 
S.70 
l.ft5 
l.SO 
2.30 
l.flO 
1.4A 
1.40 
t.6A 
l.SO 
2.70 


Aug. 


i.ao 

l,iO 

\.lh 

2.!20 
l.7?i 
1.70^ 
1.«0 

2.30 
2.36 

1LW 
2.00 
1.7ft 
I.7W 


^pL 


U50 

1.4& 
L60 

i.«o 
Mao 

1.40 
MO 

1.15 

i.m 

1.4.^ 
MO 
1.40 


OeL 


Lao 
t.*o 

l.w 

1.25 
1.2S 
J.$0 

i.ao 

1.30 
L30 

L^ 
L» 

1.35 


KffT. 


1,48 
].«! 
L4d 
L« 
].4a 
l.i& 

t.«S 
L» 
1.4A 
LKI 
L# 
MO 
MO 


Etae. 


1.B 
U« 
IJ 

1.^ 
\M 
l.% 
14i 
LIS 

i.:i 
111 

l.*S 

i.;o 


Rating  tab/ e  for  Sot/nr  Hirer  )intr  Detnitrest,  < in. ^  from  Juig  16to  December  .i I j  1901 


height. 


1.25 
1.80 
1.40 


DischarKC. 

100 
11.5 


hri>;hl. 


Ft>t. 
1 .  50 

\.m 

1.70 


I 


Disrliarge. 
S'rnnii-Jttt. 

i:i2 

152 
174 


(iape 
lieiKht. 


Frrt. 
l.SO 

i.mi 

2.  (X) 


Discharge.  '' 

1 

-  :-    il 

Sfcomi-fctt.  1 1 

198     II 


Gajre 
height. 


252 


F^rt. 
2.10 


224     i!     2.20     I 


Dii«chan:^ 

I  2H2 

814   I 


I 


The  above  table  in  baficnl  upon  six  discbarge  inoasun^nients  made  during  1904^^" 
one  measurement  nmtle  in  UK)5.  It  is  well  (leline<l  Ix'tween  gage  heights  1.30  f^^ 
and  2.20  feet.  Estimates  made  above  2.50  feet  ean  only  l)e  eonsidered  a  row 
a|>i)roximution. 


I  ALL  AND 
HOYT. 
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EttimaUd  monthly  diftchnrge  of  Soqne  River  near  Demorest,  Ga.y  for  1904- 


Month. 


luly  (i^:n). 

Xuj^t 

^pteuiber . . . 

)ctober 

November . . . 
i)ecemlx?r  ... 


Dlachanfe  in  »ccond-feet. 

Maximum. 
980 

Minimum. 

Mean. 

108 

218 

1,745 

93 

322 

525 

115 

174 

115 

93 

104 

m 

108  '           122 

666 

115             183 

SWEETWATER  CREEK   NEAR   Al  STELL,  GA. 

This  station  was  established  May  6,  1904,  by  M,  R.  Hall.  It  is 
seated  at  the  south  side  of  Lithia  Springs  Park,  near  Austell,  Ga. 
'he  station  is  maintained  in  cooperation  with  the  Georgia  (geological 
urvey,  by  whom  the  gage  reader  is  paid.  The  gage  is  composed  of 
»vo  sections.  The  first  or  inclined  section,  graduated  by  tenths  to  8 
^et,  is  lK>lted  to  a  large  rock  on  the  right  bank.  The  second  or  ver- 
cal  section,  graduated  from  8  to  16  feet,  is  spiked  to  a  maple  tree  on 
le  right  bank  about  1(K)  feet  upstream.  The  gage  is  read  twice  each 
ly  by  J.  L.  Causey.  Discharge  measurements  are  made  from  a  boat 
'■>  low  and  ordinary  stages  al>out  400  yards  below  the  gage.  High- 
ator  measurements  are  made  from  Strickland's  wagon  bridge,  H 
liles  downstream.  The  channel  is  straight  for  about  300  feet  al)ove 
fid  for  200  feet  beloWthe  gage.  The  current  above  the  gage  is  slug- 
ish;  l>elow  the  gage  it  is  swift  for  about  50  feet,  at  several  places 
ith  sluggish  water  l)etween.  Hoth  banks  are  high  and  wooded,  the 
ight  l)eing  comjwsed  of  ro(*k,  and  are  not  liable  to  overflow.  There 
t  but  one  channel  at  all  stag(»s.  Bench  mark  No.  I  is  a  nail  in  a  small 
laple  on  the  right  Imnk  about  200  feet  below  the  gage*.  Its  elevation 
i  i).0()  feet  al)ove  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  cross 
lit  on  a  large  rock  about  io  fet^t  south  of  the  sloping  section  of  the 
Jige.     Its  elevation  is  lo.OO  feet  about  the  zero  of  the  gage. 
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Discharge  measurements  of  Sweetivaier  Creek  near  Austell,  Go,,  in  1904. 


Date. 


MayO^' 

June  16^' 

June  16  « 

July9« 

July29« 

August  30  « 

August  31  <■ 

October  1 '' 

October  1 '' 


Hydrographer. 


\V.E.andM.R. 

Hall. 
J.  M.  Giles 

do  .... 

W.  E.  Hall 
J.  M.  Giles 
W.  E.  Hall 
J.  M.  Giles 
M.  R.  Hall 
do  .... 


Width. 


...I 


Feet. 
42 

45 
41 
43 
54 
53 
45 
55 
55 


Area  of 
section. 


Mean 
velocity. 


Gace 
hei^t 


Dischuge. 


Squarf/eet. 

fM  per  fee. 

Fea, 

.SfWudM 

148 

0.82 

1.68 

122 

71 

.85 

1.15 

61 

119 

.54 

1.20 

64 

140 

.61 

1.40 

SI 

201 

1.26 

2.70 

254 

194 

.92 

2.35 

178 

99 

1.24 

1.96 

122 

105 

.58 

1.24 

61 

104 

.58 

1.28 

60 

rt  Strickland'M  brIdKo. 

t>  Boat  100  yards  below  gage. 


c  Wading  100  yardit  below  gage. 
d  1,000  feet  above  gage. 


Mean  daily  gage  heiglit,  infeety  of  Siveettnater  Creek  near  Atistell,  Ga,yfor  1904. 


Day. 


May. 


2 

8 

4 

6 

6 

7 

8 

9 

10                                                    

11 

12 

1 

13                                                                   1     .    -     . 

14 1 

15                            i 

10     1 

17 

18                                   

l.JJO 

19 

1.50 

20 

1.45 

21 

1.45 

22 

1.35 

23 

1.30 

24 

i.:io 

25           

1.25 

26         

1.15 

27 

1.20 

28 

1.20 

29 

1.15 

30                      

1.30 

31 

2.  SB 

June. 

3.40 
2.50 
1.90 
1.60 
1.60 
1.60 
1.95 
1.70 
1.45 
1.30 
1.20 
1.20 
1.10 
1.00 
1.00 
1.15 
l.UO 
l.OO 
1.00 
l.W 
2.80 
3. 50 
2. 15 
1.70 

i.:« 

1.15 
1.20 
2.40 

5.  fiO 
2.85 


Jnly. 


1.90 
1.45 
1.80 
1.26 
1.20 
1.10 
l.a5 
1.35 
1.35 
1.16 
1.10 

La's 

1.15 
.90 
1.00 
1.05 

.55 
1.00 

.75 

.75 

.75 

.90 
1.15 

.70  I 
1.05 
1.00 

.90 
1.25 
2.50 
2.20 
l.(U> 


Aug. 


Sept. 


1.50 
1.60 
4.40 
2.90  I 
3.90  I 
3.85  I 
2.30 
11.90  ' 
16.30 
11.40 
4.95 
6.30 
4.  SO 
3.45 
3.25 
4.55 
3.20 
3. 45 
2.40 
1.96 
2.15 
2.00 
1.95 
2.65 
4.05 
5. 50 
7.15 
«;.  00 
3.10 
2.3f. 
2. 10 


Oct.        Nov.        IKV. 


1.90 
1.70 
1.60 
3.00 
2.65 
2.05 
1.70 
1.65 
1.60 
1.45 
1.40 
1.30 
1.25 
1.25 
1.35 
1.10 
.90, 
1.20 
1.20  ! 
1.05  I 
1.10 
1.10  , 
1.00  ! 
1.15  I 

1.00  i 

1.05  1 

.85 
1.10  I 
1.05 

.95! 


0.90 

.65  I 

1.06  : 

.70  I 
1.05  ' 
.76  I 
.95 
.90  I 
.65  I 
.90  I 
.90  I 
.85  I 
.90  I 
.95  I 
.85  I 
.55  I 
1.00  I 
.70 
.70 
.85 
.70 
.76 
.60 
1.00 
.90 
.90 
.85 
.85 
.90 
.60 
.95 


I 


I 


0.90  : 
1.05 
.95 
1.60 
1.80 
1.70 
1.40 
1.35 
1.25 
1.25 
1.25 
1.30 
1.65 
2.10 
1.75 
1.45 
1.40 
1.35 
1.45 
1.40 
1.45 
1.80 
2.40 
2.00 
1.75 
1.60 
1.45 
1.60 
1.50 
1.50 


1.65 
l.W 
l.M) 
l.v 
15U 

i«» 
1-& 

2.06 

2.05 

•I '3) 

•i.no 
i.» 

l.TT' 

i.r^ 
l.« 
1.* 
i.ro 
i.» 

L65 
l.<6 
l.flO 
1.70 
\.» 
1.65 
!.« 
1.7S 
3.45 
3.25 
3.30 
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MULBERRY   CREEK   NEAR  COLUMBUS,    GA. 

This  station  was  established  as  a  bench-mark  station  June  23,  1904, 
y  W.  E.  Hall.  It  is  located  at  Mitchell's  bridge,  about  16  miles 
orth  of  Columbus,  Ga.,  and  12  miles  south  of  Hamilton,  Ga.  Mul- 
erry  Creek  is  a  tributary  of  Chattahoochee  River,  which  it  enters 
bout  6  miles  to  the  west  of  the  station.  Discharge  measurements  are 
lade  from  the  downstream  side  of  the  two-span  open  wooden  truss 
ighway  bridge,  resting  upon  stone  abutments  and  center  wooden  pile 
ent.  The  initial  point  for  soundings  is  the  left  end  of  the  bridge  on 
le  downstream  side.  The  channel  is  straight  for  about  50  feet  above 
nd  200  feet  below  the  bridge.  The  current  is  rather  sluggish  above 
Dd  swift  below  the  station.  Both  banks  are  high  and  not  liable  to 
verflow.  The  right  bank  is  clean;  the  left  bank  is  wooded  and  cov- 
red  with  brush.  The  bed  of  the  stream  is  composed  of  rock  and 
md.  There  is  but  one  channel  at  all  stages,  broken  by  one  wooden 
ier.  The  bottom  is  very  uneven,  causing  the  currents  to  change 
irections  during  low  water.  The  bench  mark  is  the  top  of  the  down- 
tream  end  of  the  wooden  cap  of  center  pile  bent.  Its  elevation  is 
2.00  feet  above  datum. 

Discharge  mewnirements  of  Mulf)eirry  Orfek  near  ColumhxiA,  Ga.j  in  1904. 


I>at<». 


Area  of 
section. 


ne23 

ptember  21  . . 
ptember  21  . . 


Mean 
velocity. 


Gage 
height. 


Fret  per  nee.  '  Feet. 

0.92  i  1.40 

.68  I  1.28 

.70  !  1.23 


Discharge. 

Seemid-feei. 
58 
32 
33 


FLINT   RTVEK   NEAR   W(X)DBURY,  (JA. 

Measurements  of  the  flow  of  Flint  River  were  made  during  1897  and 

98  at  Molina,  Ga.,  but  the  river  bed  was  so  shifting  that  the  station 
is  discontinued  on  June  2,  1898.     Two  measurements  were  made  in 

99  at  the  Macon  and  Birmingham  Railroad  bridge,  near  Woodbury, 
I..,  5  miles  below  the  Molena  station.  On  March  29,  1900,  a  gage 
IS  put  in  near  this  bridge,  and  the  stjition  was  reestablished. 

The  gage  is  graduated  on  a  1  by  5  inch  plank  in  5-foot  sections;  the 
irt  reading  from  zero  to  10  feet  is  attiichod  to  a  willow  tree  on  the 
ft  bank  al>out  3(X)  feet  above  the  bridge  and  iil)out  50  feet  below 
iggins's  old  ferry;  the  section  reading  from  10  to  15  fcM^t  is  fastened 
>  a  sweet  gum  tree  50  feet  from  the  left  Inmk  and  150  feet  upstream 
•cm  the  bridge.  This  gjige  was  maintained  l)v  the  Georgia  G(H)l()gical 
urvey  until  November  U  190(i,  when  it  was  adoptcul  l)v  the  ITnited 
states  Weather  Bureau   instead  of  the  one  at  RexwoW-i^^  ^tvl.     Ttw^ 
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o^Kserver  is  (i.  A.  Wright,  who  is  paid  bj-  the  Tnited  States  Weather 
liureau.  Discharge  incasm*enients  are  made  from  the  Mai'on  and 
Birmingliam  Railroad  bridge  and  its  trestle  approaches.  This  is  i 
two-span  iron  bridge,  each  span  being  150  feet  long  and  supported  by 
brick  piers.  There  are  wooden  trestle  approaches  alK>iit  150  feet  on 
the  right  bank  and  225  feet  on  the  left.  The  initial  point  for  soundings 
is  the  end  of  the  ii'on  bridge  on  the  right  bank,  downstream  side.  The 
bridge  and  its  piers  are  obliciue  to  the  direction  of  the  current,  and 
the  bed  is  rough  and  irregular  and  mostly  permanent.  The  channel 
above  and  below^  the  station  is  slightly  curved  for  8CH>  feet.  Above 
ten  feet  the  banks  are  subject  to  overflow  for  a  width  of  ;^(K)  or4<)0 
feet,  but  all  water  passes  beneiith  the  bridge  and  its  approaches. 

Bench  mark  No.  1  is  the  top  of  the  down8tre4im  end  of  the  second 
and  third  crossbeams  from  the  left  bank  end  of  the  bridge.  Thcele\'a- 
tion  of  this  bench  mark  is  27.00  feet  above  the  zero  of  the  gage. 
lk»nch  mark  No.  2  is  a  cut  in  the  hickory  tre<5  on  the  upstream  side  of 
the  old  ferry  landing,  50  feet  from  the  left  bank  of  the  river  and  alxwt 
75  feet  upstr(Mun  from  the  gage.  Its  elevation  is  7.00  feet  aknethe 
zero  of  the  gJige.  Iksnch  mark  No.  3  is  a  copper  plug  set  in  solid  rock 
on  the  west  side  of  the  river  alKuit  100  feet  from  the  water  and  UK) 
feet  upstream  from  a  point  opiwsite  the  gage.  Its  elevation  is  16.24 
fei^t  above  the  zero  of  the  gage.  The  zero  of  the  gage  is  at  au  ekn'a 
tion  of  (M'A)  feet  above  sea  level. 

The  observations  at  the  .stjition  during  1904  have  been  made  under 
the  direction  of  M.  K.  Hall,  district  hydrographer. 

Disrhnrijc  mfttnunmrnls  a/  Flint  Jiiirr  in'ar  WwKlhurify  </«.,  in  J9().i  ami  2904- 


HyclroRniphrr.      '    Width. 


An-ftcif 

StM'tloil. 


velocity.     ]    lu-i^ht.      i*^^^^ 


April  22 K.  i\  Murphy.. '  1,  145 

iM'hnmr.N  12"...    M.  K.  Hull '  2,974 

Mjuvh  2»i I.  MMiih's ' |  2,  KM  I 

.Iniu'2S> i\n ' I  1,042  j 

,Iiily  :{0 .],> • 1  7()4  I 

ScpU'inlHT  :J0  . .    M.  li.  Hall  . . .  .\ j  (WK) 

MK)4.  •  .  i  I 

Ffl)niary  11 ,  V.  A.  Murray  .  .1        2r>r>  |  \ ,  ;5r>() 

lVl)niary2:i....|  W.  K.  Hall  ....'         247  \  l,47S 

March  :in '  J.  M.  (iilos i         21S  \  7.i7 

July  7 1  W.  K.  Flail |        2:5S  vm 

Anmist2."'> !   H.  S.  Dnine '         21»l  745  1 

()ctoLK'r4'' T.  M.(Jih«s 2()S  ;i45  i 


Ff*i  jMr  Mfv.  I       Fttt. 
2.:W  I       2.45 
5.4S  I 
4.21   I 
1.5.S 

.71 

.56 


*.».  2i) 
5.45 
1.4S 

..S7l 


2.  29 

2.7« 
.82! 
.87' 
.51 
.51 


.28 

2.  81 

.74 
.00 

-  .25 


SSIil 

i..v.n 
4,iH 

ITS 


aThis  isa  tl<xMl  nifaMun^niont.    StiiKc Ik'Iiik  hl^h  for  tUisKtation.    Ki>sultHConHidcrcO  falrlyatTuriic 
''Taken  fnmi  ImhU  oiK'-tmlf  milo  tt\)*>vc  V>r\t\g*j. 
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Mean  daily  gage  heighty  in  feet,  of  Flint  Rirer  near  WtHMlbury^  Ga.,  for  1904. 


Dny. 

Jhii. 

0.50 
.50 
.00 
.70 
.60 
.50 
.60 
.70 
.60 
.80 
1.20 
1.00 
.90 
.80 
.70 
.80 
1.30 
1.50 
1.40 
1.20 
1.00 
1.10 
3.20 
3.00 
2.70 
1.90 
1.50 
1.20 
1.10 
1.00 
.90 

Feb. 

0.90 
.90 
.80 
.70 

.80 
.70 
.80 
•2.ti0 
2.50 
2.30 
2.80 
2..'» 
2. -20 
2,00 
1.70 
1.40 
1.20 
1.10 
1.-20 
1.40 
1.50 
2.f4) 
3.0D 
2.90 
2.50 
2.00 
1.90 
1.40 
1.20 

M.r. 

Ai»r.  , 

0.70  ' 
.60 

.70 : 

.60 
.60 
.70 
.80 
.90 
1.90 
1.40 
1.00 

z 

.70 
.60 
.60 
.60 
.50 
.50 
.40 
.50 
.40 
.40 
.50 
.40 
.50 
.40 
.50 
.40 
.40 
.50 

May.' 

0.40 
.40 
.50 
.60 

.ro 

.50 
.40 
.30 
.•20 
.30 
.30 
.30 
.20 
.10 
.20 
.20 
.10 
.20 
.10 
.10 
.10 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
1.00 

June. 

1.10 

1.00 

.80 

.50 

1.00 
.80 
.♦JO 
.50 
.40 
.40 
.00 
.00 
.00 
.05a 

-  .05 

-  .05 
*-  .(ft 

.05 

-  .05 

-  .O") 

-  .05 

-  .05 

-  .0.'> 
.00 
.00 
.00 
.40 
.40 

July. 

0.30 
.20  ' 
.10 
.10 
.U) 
.00 
.00 

-  .05 
.10 
.10 
.60 
.30 
.20 
.20 

-  .05 

-  .10 
-  .10 

.10 
.10 

-  .05 
.20 
.10 
.80 

1.00 
.40 
.20 
.10 
.00 
.10 
.20 

Aug. 

0.40 

1.30 

1.10 

1.20 

2. -20 

2. 10 

2. 20 

8.70 

6.50 

5.00 

5.00 

3.50 

3.00 

1.20 

1.50 

1.40 

.90 

.50 

.50 

.10 

.30 

.:« 

.30 
.40 
.30 
.70 
.10 

.:w 

.60 
.50 

.:» 

S*'pt. 

0.20 
.10 
.10 
.50 
.80 
.70 
.30 
.20 
.20 
.10 
.00 
.00 
.00 

-  .05 
-.10 

-  .10 

-  .10 

-  .10 
.  15 

-  .20 

-  .15 

-  .15 
.20 

-  .25 

-  .15 

-  .:«) 

.20 

-  .20 

-  .25 
.25 

-  .25 : 

-  .:» 

-  .30 
.30 

-  .») 

-  .35 

-  .3f> 
.40 

-  .40 

-  .40 

-  .85 
.35 

-  .40 

-  .40 

-  .40 

-  .40 
.45 

-  .45 

-  .40 
-  .40 

-  .45 

.4r> 

-  .45 

-  .50 
-.4.5 
--  .40 

.35 

-  .40 
.35 

--  .35 

-  .10 

Nov.  ■ 
-0.3.'> 

-. .«)  1 

.IK) 
.00 
.10 
.00 
.00 

-  .10 

-.a', 

-  .05 
.10 
.20 
.20 
.10 
.10 
.10 
.10 
.00 
.00 
.10 
.10 
.20 
.20 
.10 
.10 
.10 
.10 
.10 

Dec. 

1.20 

1.80 

1.50 

1.60 

2.00 

2.50 

2.30 

2.20 

2.10 

1.90 

\.Hi 

1.30 

1.10 

1.20 

1.40 

1.20 

1.00 

1.00 

.90 

.90 

.80 

.90 

-   .90 

.90 

.80 

.90 

.90 

.80 

.90 

.80 

.80 

0. 10 

1 

.20 

.:u) 

.40 

.50 

.90 

.yo 

.70 

.50 

.50 

.40 
.30 

.30 

.30 



.:i0 

.:io 

.20 
.20 

.20 

.20 

.20 

.20 

.40 

.50 

.60 

i.:iO 

l..'iO 

l.:w 

1.10 

lutre  15  to  25  observer  report4^  *' below  /.cro"  but  Mated  afterward  that  he  did  not  think  it  went 
nui'h  HA  1  tenth  1m;1ow. 
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Rating  table /or  Flint  River  near  Woodbury,  Ga.,  from  January  1  to  December  SI,  19H- 


bclsht. 

Dlaehaiiiv 

mI^u 

DiKhatge. 

Owe 

Dbwtuirsv. 

^Sl 

tMtfhtnp!! 

JW, 

^fmnit^F^* 

FixL 

Saamii^^. 

Abd. 

Setomd-frH. 

^ 

SttowtJM. 

-O.li0 

120 

hOO 

1,005 

3.00 

3,410 

1    5,00 

^,m 

-  .45 

135 

r.io 

1,115 

3.10 

3,545 

1     5,20 

%,m 

-  .40 

150 

1.20 

l,2K 

3.20 

3,680 

'     5.40 

7.380 

-    .35 

1«5 

1     1,30 

i,;«o 

3.30 

3,820 

5.60 

urn 

-  .30 

IBO 

]     L40 

1,455 

S.40 

3,960 

5,80 

8,  wo 

-  ,25 

lUfi 

1.50 

1,570 

3,60 

4,10*> 

1     6,00 

H,4S& 

-  .20 

210 

KnO 

1,685 

3.60 

4,240 

6.  SO 

H.8HW 

-  .15 

22fi 

1.70 

1,800 

3,70 

4,390 

1     6.40 

9,330 

-  .10 

240    I 

i.m 

1,(«20 

3.  SO 

4,540 

1     0,60 

9,730 

-  .05 

260    1 

1,90 

2,040 

3.90 

4,690 

6,80 

io,seo 

.00 

280 

2.00 

2,160 

4.00 

4,840 

1     7,00 

10.750 

.10 

H20 

1    ^10 

2,2«0 

4,10 

6,000 

7-30 

11,250 

.20 

im   ' 

120 

2,400 

4.20 

B,lflO 

7,40 

11,750 

<30 

410    , 

1   2.m 

2,520 

4.30 

5,320 

7.60 

12«^ 

.40 

470 

1    2.40 

2,640 

4,40 

5,480 

7,80 

12,r50 

.50 

540 

1     2,50 

2,760 

4.50 

5,650 

8.00 

13,35a 

.iH> 

020    ' 

;  2^*«> 

2,Hi<0 

4.60 

5,820 

8.50 

I4,gltt 

,70 

705 

1    170 

3,030 

4.70 

5,9110 

9.00 

]5,7=W 

,H0 

*H)0 

1     2. 80 

^,  150 

4.80 

6,160 

,    0.50 

17,000 

.1H> 

IMK) 

1     -^'^» 

3.280 

4.90 

6,340 

^ ; 

10.  oo 

18,250 

The  al)ove  table  is  well  ilefiiKKi  between  —0.2  feet  and  4.5  feet.  Above  this  point 
the  table  is  based  on  one  nieasnrtmient  at  0.2  feet.  It  is  based  upon  discharge  mcM- 
urenients  made  during  1901-11H)4. 
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Estimated  monUUy  discharge  of  Flint  River  tiear  Woodbury ^  Ga. ,  for  1904. 
[Drainage  area,  988  square  miles.] 


Month. 


noary 

jbroary 

arch 

[)ril 

ay 

ine 

Jy 

igust 

ptember 

rtober 

>vember 

scember 

The  year 


Discharge  in  second-feet. 


Maximum.     Minimum, 


3,080 
3,410 
2,760 
2,040 

i,oa5 

1, 115 

i,oa5 

15,000 

800 

195 

360 

1,570 


15,000 


540 
705 
800 
470 
280 
260 
240 
320 
180 
120 
165 
320 


120 


Mean. 


1,207 

i,8:« 

1,326 
687 
394 
442 
368 

2,198 
302 
155 
295 
586 


816 


Run-off. 


Second-feet 
per  sauare 


1.32 
1.88 
1.34 
.695 
.399 
.447 
.372 
2.22 
.306 
.157 
.299 
.593 


.826 


Depth  in 
inches. 


1.41 
2.01 
1.55 
.775 
.460 
.499 
.429 
2.56 

.:mi 

.181 
.334 
.684 


11.23 


FLINT   RIVER  AT  ALBANY,  GA. 

Tliis  station  wan  originally  established  by  the  United  States  Weather 
ureau  on  April  10,  1893,  and  has  been  maintained  from  that  date  to 
le  present.  The  gage  was  washed  out  and  replaced  in  1898.  It  was 
fain  injured  in  1902,  and  was  replaced  by  a  new  gage  on  June  17, 
K)2,  which  was  read  for  the  first  time  on  June  18.  The  new  gage 
as  set  seventy-five  hundredths  of  a  foot  lower  than  the  old  gage, 
(le  gage  as  it  existed  prior  to  June  17,  1902,  is  described  in  Water- 
jpply  Paper  No.  48,  page  156.  R.  V.  Watson  was  employed  by  the 
''eather  Bureau  to  make  and  set  the  new  gage,  and  it  appears  from 
'r.  Watson's  description  of  this  gage  on  June  17,  1902,  that  a  cer- 
in  bench  mark  cut  in  the  lower  iron  pier  of  the  county  bridge  and 
ascribed  in  Paper  No.  48,  above  referred  to,  as  being  10  feet  above 
iro  of  gage,  was  in  reality  only  9  feet  and  3  inches  above  the  zero  of 
le  old  gage.  As  Mr.  Watson  set  the  new  gage  10  feet  below  this 
ench  mark,  its  zero  is  9  inches  lower  than  that  of  the  old  gage.  The 
age  heights  have  been  corrected  from  January  1  to  June  17,  1902, 
iclusive,  to  correspond  with  the  new  gage,  so  that  one  rating  table 
''ill  apply  to  the  whole  year. 

The  following  is  Mr.  Watson's  description  of  the  United  States 
fVeather  Bureau  gage:  The  name  of  the  bridge  to  which  the  gage  is 
attached   is  the  Dougherty  County  Flint  River  Bridge,  located  at 
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Albany,  (iii.,  about  7(K>  feet  l)olow  the  Atlantic  Coast  Line  Railwij 
bridge.  The  gage  is  in  three  parts  or  sections.  No.  1  is  attached  to 
the  crib  around  the  middle  piei^s  (the  crib  is  filled  with  rocks,  beii^ SO 
by  14  feet),  and  extends  about  3  feet  above  ordinary-  low  water.  Tte 
section  reads  to  4  feet  al>ove  zero.  It  is  securely  spiked  to  the  woodei 
crib.  Section  No.  2  is  securely  spiked  to  a  green  cypress  tree  justabove 
tlie  bridge  on  the  west  bank  of  the  river,  and  reads  from  2  to  17  feet 
above  the  zero  on  No.  1.  No.  3  is  seiHin*ly  spiked  to  a  cedar  post  II 
feet  high,  the  i)ost  being  put  8  feet  into  the  firm  ground.  This  sec- 
tion begins  at  17  feet  al)ove  the  zero  on  No.  1  and  reads  to  32  feet, 
which  is  al)out  2^  feet  above  any  high  water  known  since  184U. 

A  24-inch  iron  top  locked  1m)x  chain  gage  l>elonging  to  the  Tnited 
States  (ieologicail  Survey  was  put  in  by  W.  E.  Hall  on  April  20,  l^>i 
The  box  is  securely  liolted  to  tlu^.  iron  latti<*e  of  the  hand  railing  of  the 
downstream  footway  of  the  l>ougherty  County  Bridge,  near  the  mid- 
dle part  of  the  west  span  of  the  bridge.  The  graduated  scale  is  ii 
feet  long,  and  is  bolted  to  the  same  latticework,  the  zero  end  being 
in  contact  with  the  end  of  the  l)ox,  and  the  scale  extending  west  toward 
the  right  l)ank.  This  gage  was  accuratel}'  set  to  correspond  with  the 
bench  marks  previously  established,  and  its  readings  agree  with  the 
standard  portion  of  the  Weather  Bureau  gage.  The  lx)ttom  of  thelwi 
is  45.34  feet  above  the  zero  of  the  gage,  and  the  length  of  the  chain 
from  the  bottom  of  the  weight  to  the  marker  is  47.34  feet. 

Discharge  measurements  by  the  Cieologic-al  Survey  wen^  begun  al 
this  station  in  1901,  and  the  gage  height  re<;ords  furnished  bv  the 
Weather  Bureau  have  been  used,  except  for  a  i)ortion  of  the  year  TM 
T'he  present  obs(M*ver,  D.  W.  Brosnan,  is  now  paid  by  the  United 
States  Weather  Bureau. 

Discharge  measun*m(»nts  are  made  from  the  two-span  railroad  bridj(e 
of  th(*  Atlantic  CVmst  Line,  which  is  3ii5  feet  long,  with  47.5ftH'tof 
trestle  approach  on  the  right  bank  and  240  feet  on  the  left  bank. 

The  initial  i)oint  for  soundings  is  the  center  of  the  tubular  in^n  pior 
on  the  upst  ream  side  of  the  bridge  on  the  left  bank.  The  channel  aijovc 
th(»  station  is  straight  for  about  1,000  feet  and  is  rough.  Beh>vv  the 
station  the  channel  is  straight  for  700  feet.  The  river  overflows  lM»th 
banks,  but  only  under  the*  approaches  to  the  bridge.  The  l>ed  is  con- 
stant, but  is  rough,  and  the  current  is  irregular. 

Bench  mark  No.  1  is  a  coppei*  plug  set  in  the  downstream  iH)rnt'r 
of  the  brick  abutment  on  the  right  bank,  under  the  Dougherty  County 
Bridge.  Its  elevation  is  33.81  fet^t  above  the  zero  of  the  ff^- 
Bench  mark  No.  2  is  the  top  of  the  first  crossbeam  from  the  right 
bank,  upstream  end  of  the  railroad  bridge.  Its  elevation  is  43.20  feet 
aV>ove  the  zero  of  the  gage.  B(»nch  mark  No.  3  is  a  chisel  mark  on  the 
tubular  pier  of  the  wagon  bridge  on  the  right  bank,  downstream  ?^ide- 
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ition  is  10.00  feet  above  the  zero  of  the  gage.  Bench  mark 
the  top  of  the  third  granite  block  of  the  Confederate  monument 
jnter  of  Jackson  and  Pine  streets.  Tins  is  at  the  lx>ttom  of  the 
[  block  which  bears  the  inscription.  Its  elevation  is  61.09  feet 
le  zero  of  the  gage. 

bservations  at  this  station  during  1904  have  been  made  under 
etion  of  M.  R.  Hall,  district  hydrographer. 

'\j*f'liarge  meoj/turementa  of  FliiU  River  at  APxinff^  (ia.,  in  190S  and  1904- 


r  18. 
4.-.. 


r  22  . 
r  23  . 
rl5  . 
r  U\  . 
r21  . 
r21  . 


Hydroinrapher. 


F.  A.  Murray. 
M.R.Hall.... 
F.  A.  Murray . 
M.  R.  Hall.... 

do 

F.  A.  Murray . 


W.  E.  Hall... 

B.  S.  Drane... 

J.  M.  Giles... 

I do 

I  B.  S.  Drane... 

do 

, do 

do 


Width. 


lYet. 


227 
2()4 
221 
221 
271 
271 
269 
269 


Atvbl  of 
swtion. 


Mean       '     GaKi'  .. 
velofUy.        heii^ht. 


St/unrr/eti.  ^  Fat  ptr  g*'C. 


4,249 
5,  :i52 
2,  283 
4,124 

1,488 
1,757 


1,677 
1,373 
1,;^2 
1,351 
1,455 
1,428 
1,:W4 

i,;i53 


4.38 
4.32 
3.38 
4.03 
2.  34 
2.92 

2.67 
1.54 
1.52 
1.56 
2.08 
2.14 
1.8<> 
1.88 


F&t. 

13.  ()8 

16.80 
5.  {\b 

13.06 
1.90 
3.  25 

2.78 
.25 
.2t) 
.20 
1.11 
1.20 
.63 
.61 


DisoharKe. 

S€C(ttid-/ttt. 

18,630 

23,  120 

7,744 

16,640 

3,484 

5,035 

4,474 
2,111 
2,044 
2,104 
3, 0:^ 
3, 05() 
2, 423 
2, 378 
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Mean  daily  gage  height,  in  fed,  of  Flint  River  at  Albany,  Go,,  for  1904, 


3. 

4. 
5. 
6.. 
7. , 
8., 
9. 

10. 

11. 

VI., 

13. 

14. 

16. 

in. 

17. 
18. 
19 
20. 
21. 
22. 
•23. 
21. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


Ihii.  I 

Feb.  1 

Mar. 

Apr. 

May. 

Junv. 

July. 

Aug.  I 

Sept  1  Oct. 

1 

.NOV. 

Mk. 

ft.  2  ' 

6.3  1 

8.2 

4.2 

2.0 

0.9 

0.6 

1.1  1 

6.8  1  -0.1 

-0.3 

iS 

4.4 

5.9  1 

7.3 

3.9 

2.0 

1.5 

1.5 

1.6 

8.1     - 

1 

-  .S 

.i 

4.2 

6.6 

6.7 

3.7 

1.9 

2.6 

1.6 

1.6  1 

2.2      - 

1 

-  .1 

.7 

4.2 

5.2  ■ 

6.4 

3.6 

1.9 

2.7 

1.1 

2.9' 

1.8     - 

2 

.1 

LI 

4.1 

5.0 

6.8 

3.4 

2.4 

2.4 

.8 

6.5  1 

1.6     - 

8 

.5 

11 

4.0 

4.7 

6.6 

3.2 

2.5 

1.9 

.6 

6.9' 

1.6     - 

3 

.* 

L« 

3.9 

4.8  . 

7.0 

3.3 

2.2 

1.5 

.6 

6.6  , 

1.7     - 

3 

.9 

U 

4.4 

6.2  1 

7.3 

4.1 

1.9 

1.3 

.6 

6.4 

•2.3     - 

3 

•  S 

IS 

4.7 

6.4  > 

7.3 

5.0 

1.7 

1.1 

.4 

7.2  1 

2.8       - 

2 

.6 

11 

6.1 

8.8  1 

7.8 

6.4 

1.6 

1.8 

.4 

7.8! 

1.9      - 

2 

4 

11 

6.0  ' 

12.9 

8.1 

6.9 

1.6 

1.2 

.4 

8.8  1 

1.5  1   - 

2 

.3 

11 

6.4 

16.9  1 

8.r 

5.9 

1.6 

1.0 

.7 

9.4 

1.1  '  - 

3 

.3 

11 

7.0 

19.2  ' 

7.5 

6.4 

1.6 

.8 

.9 

10.8 

1.0  1  - 

3 

.4 

11 

7.0 

18.7 

6.8 

4.7 

1.3 

.7 

1.1 

12.2 

•^1  - 

3 

.7 

LI 

6.8 

17.2 

6.4 

3.8 

1.3 

.6 

1.4 

13.1 

.6      - 

3 

1.1 

L« 

6.1 

15.8 

6.2 

3.4 

1.3 

.5 

1.0 

13.2 

.6  ■  - 

3 

1.2 

L* 

6.0 

14.8 

6.2 

3.2 

1.4 

.4 

.  V 

12.1 

.5  '  - 

3 

1.1 

L4 

5.9 

13.3 

6.1 

3.0 

1.5 

.3 

.5 

8.0 

.4  ,  - 

4 

.9 

L4 

6.8  ' 

10.5 

5.8 

2.7 

1.9 

.2 

.4 

4.9 

•*l  - 

4 

.S 

LI 

6.0 

8.5  , 

5.2 

2.5 

1.9 

.2 

.2 

4.7 

.8     - 

4 

.7 

\.% 

6.0 

8.4  . 

5.0 

2.4 

1.7 

.2 

.2 

2.9 

.2     - 

4 

.7 

L« 

5.8 

9.3  ' 

4.8 

2.4 

1.4 

.1 

.2 

2.6 

.2     - 

4 

.6 

LI 

6.8 

10. 5 

4.5 

2.4 

1.1 

.3 

.4 

2.1 

.2  ,  - 

4 

.7 

LI 

8.1 

10.9  ' 

4.2 

2.3 

1.0 

.5 

.9 

2.0  j 

.2I- 

4 

.9 

U 

9.6 

10.9 

4.2 

2.3 

.8 

.5 

1.4 

2.0 

.1      - 

4 

1.1 

l\ 

9.7 

10.6 

4.1 

2.2 

.8 

.4 

1.2 

2.2  1 

.1       - 

5 

1.1 

LI 

10.0 

10.4  , 

4.6 

2.2 

.7 

.4 

1.0 

2.8 

.1      - 

5 

f     ^-^ 

LJ 

10.1 

10.1 

5.0 

2.1 

.6 

.8 

1.2 

4.0 

.0     - 

5 

.9 

I.I 

10.3 

9.4 

4.9 

2.0 

.5 

.3 

1.0 

4.1  1 

.0 

4 

.7 

IS 

9.0 

4.8 

2.0 

.6 

.3 

.7 

6.0 

.0     - 

4 

.6 

11 

7.0 

1 

4.3 



.9 

1.0 

6.4 

1 

3 

11 

I 


L  AND 
OTT. 
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^ifUing  table  for  Flint  River  at  Albany,  Ga,,  from  January  1  to  December  Sly  I004. 


Gaice 
height. 


Discharge. 


fM. 

Second-feet. 

-0.50 

1,480 

-   .40 

1,560 

-   .30 

1,645 

-   .20 

1,730 

-   .10 

1,815 

.00 

1,900 

.10 

1,985 

.20 

2,070 

.30 

2,155 

.40 

2,240 

.50 

2,3;» 

.60 

2,420 

.70 

2,510 

.80 

2,600 

.90 

2,690 

'    hci'^t. 

Diflchaige. 

Gage 
height. 

Discharge. 
Sec(mdr/eet. 

Gage 
height 

Discharge. 

ll     /tet 

Second-feeL 

F^H. 

FM. 

Second-feet, 

1    1.00 

2,780 

5.50 

7,425 

13.00 

16,750 

j     1.20 

2,960 

6.00 

8,000 

13.50 

17,525 

1.40 

3,140 

6.50 

8,575 

14.00 

18,300 

11     l-«0 

3,330 

7.00 

9, 150 

14.50 

19,150 

1.80 

3,520 

7.50 

9,725 

15.00 

20,000 

2.00 

3,710    , 

8.00 

10,300 

15.50 

20,850 

1    2.20 

3,900 

8.50 

10,900 

16.00 

21,700 

jl     2.40 

4,100 

9.00 

11,500    1 

16.50 

22,550 

t     2.60 

1 

4,300 

9.50 

12,100    1 

17.00 

23,400 

i     2.80 

4,500 

10.00 

12,700 

17.50 

24,:^00 

3.00 

4,700 

10.50 

13,350 

18.00 

25,200 

1    3.50 

5,225 

11.00 

14,000 

18.50 

26,100 

4.00 

5,750 

11.50 

14, 675 

19.00 

27,000 

,     4.60 

6,300 

12.00 

15,350 

19.50 

27,950 

5.00 

6,850 

12.50 

16,050 

20.00 

28,900 

The  above  table  is  based  upon  eighteen  discharge  measurements  made  during 
)2-U04.  It  is  well  defined  between  gage  heights  0.0  foot  and  6  feet.  Above  6 
t  the  table  is  approximate. 

Esiimated  monthly  diKharge  of  Flint  River  at  Albany,  Ga,,  for  1904- 
[Drainage  area.  5,000  square  miles.] 


Month. 


nuary  . . . 
bruary  . . 

irch 

>ril 

ay 

ine 

'b' 

agnst  

iptember . 
ctober  ... 
ovember . 
'ecember  . 


Discharge  in  second-feet. 


Run-off. 


Maximum. 


Minimum. 


Mean. 


I  Second-feet 

per  rauare 

mile. 


The  vear 


13,220 

5, 645 

8,553 

1.71 

1.97 

27,380 

6,520 

13,550 

2.71 

2.92 

10, 540 

5,860 

8,068 

1.61 

1.86 

7,885 

3,  710 

5,175 

1.04 

1.16 

4,200 

2,330 

3, 215 

.643 

.741 

4,400 

1,985 

2,683 

.  537 

.599 

3,2:^ 

2, 070 

2,587 

.517 

.5% 

17,060 

2, 870 

7,?M9 

1.59 

1.83 

7, 195 

1,900 

2,872 

.574 

.640 

1,815 

1,480 

1,629 

.326 

.376 

2,960 

1,645 

2, 457 

.491 

.  548 

5,8(K) 

2,  ;^w 

3,  723 

.  745 

.  859 

27. 380 

1,480 

5,  2a^> 

1.04 

14.10 

Depth  in 
inches. 


IRR  127—05 8 


114 


STREAM    MEASUREMETTTS   IN   1904,  PART   IV. 


BIG    POTATO  CREEK    NEAR  THOBfASTON,  GA. 


[MlH. 


This  station  wtis  oHtiiblisbeil  as  a  )x^neh-niark  station.  It  i$  loculri 
at  the  hijrhway  bridge,  about  6  miles  southwest  of  Thoniu8ton,  Gl, 
^>  yards  above  DanieKs  old  gristmill.  Discharge  measuremoih 
are  made  from  the  downstream  side  of  the  single-span  iron  bridge, 
whicli  has  trestle  approaches  of  about  100  feet  at  each  end.  The 
initial  |)oiiit  for  soundings  is  the  left  end  of  the  bridge  on  thedows- 
stream  side.  The  channel  is  curved  for  alK)ut  2(K>  fe«t  above  ud 
stmight  for  3(K»  feet  l>elow  the  station.  The  current  is  swift,  except 
at  very  low  stages.  Ifeth  batiks  are  subject  to  occrasional  overflow. 
The  l)ed  of  the  streiim  is  comfX)sc»,d  of  rock  and  gravel,  free  froa 
vegetation,  and  probably  constant.  There  is  but  one  channel  at  lO 
stages,  broken  during  the  higher  water  by  the  piers  of  the  bridge. 
B(Mu*h  mark  No.  1  is  iiie  top  of  the  downstream  end  of  the  first  flnor 
beam  from  the  left  bank.  Its  elevation  is  23.00  feet  aljovc  datum. 
Bench  mark  No.  2  is  ii  chisel  mark  on  the  intermediate  jH^t  at  the 
downstream  end  of  the  second  floor  beam.  Its  elevation  is  28.00  foet 
above  datum. 

Dischargr  mr(wiremrnts  of  Big  Pittato  Creek  near  ThomwUon,  On,,  in  1904. 


Date. 


Hydrogmpher.     '    Width. 


Area  of 
HiKJlion. 


Mean 
velocity. 


J.  M.(;iU'S.. 
M.K.  Hall.. 


Firrt.      I  Stjuare/trt.  |  Fiti  per  gee.  i 


Marcli  31  ... 

May  24 

JiilyH I  W.  K.  Hall. 

S(:'j>teinl)or  23  .  .| do 

Septeiiibor  23  .  .1 do 

()<-tol)tT5 :  J.M.(;il(»s. 

October  5 ' do 


87 

I 

85  1 
80  I 

75  I 
75  I 
80  I 
40  ' 


212  I 
1B5  I 
132  ' 
124  I 
124  i 
111   I 

:\6  ; 


0.77  , 

.46 
.40  I 

.:^  ; 

1.41   ! 


Grjtc 
heijfht. 

Frd. 
2.  32 
1.75 
1.80 
1.74 
1.72 
1.69 
1.70 


61 

47 
43 

50 


MUCKALEE   (KEEK    NEAK   ALBANY,  T.A. 

This  station  wjis  established  as  a  temporar}'  station  March  i),  19i^ 
by  F.  A.  Murray.  It  is  locat(»d  at  the  wagon  bridge  8  miles  north  of 
Albany,  (la.,  and  a  short  distance  below  the  mouth  of  Kinchafoonee 
Creek.  The  gage  is  a  vertical  rod  of  1  by  4  inch  board  nailed  to» 
scantling,  fasttMicd  to  a  tree  on  the  left  bank  just  above  the  bridp. 
and  reads  from  zero  to  U  feet.  During  11>08  it  was  read  once  etch 
day  by  T.  M.  Nelson.  Discharge  nuMisurements  are  made  from  tte 
single-span  highway  bridge  and  its  approaches.  The  initial  point  for 
soundings  is  the  river  side  of  the  iron  pier  on  the  right  bank,  down- 
stream side  of  the  bridge.  The  channel  is  straight  for  30<)  feetabore 
the  station  and  for  200  feet  below.     The  current  is  regular  and  of 


:x  Ain> 

lOYT. 
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^derate  velwity.  Both  banks  are  high  and  will  not  overflow.  The 
d  is  rocky  and  probably  permanent.  The  river  flows  in  one  channel 
all  stages.  Backwater  from  Flint  River  affects  the  discharge  at 
^h  stages. 

Bench  mark  No.  1  is  the  top  of  the  upstream  pier  on  the  right  bank; 
;  elevation  is  27.65  feet  above  the  zero  of  the  gage.  Bench  mark 
>.  2  is  a  copper  plug  set  in  a  rock  on  the  right  bank  about  40  feet 
low  the  bridge.  Its  elevation  is  11.91  feet  above  the  zero  of  the 
ge.  The  station  was  discontinued  December  31,  1903,  but  has  been 
untained  as  a  bench-mark  station  during  1904. 
The  observations  at  this  station  during  1904  have  been  made  under 
e  direction  of  M.  R.  Hall,  district  hydrographer. 

Di9charfff  meagitremenls  of  Mtickalee  (>reek  near  Albany y  Ga.^  in  190S  and  1904. 


Date. 

Hydro^npher. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Feet  per  iec. 
5.18 
2.81 
2.53 

Gage 
beight. 

Difwharge. 

1903. 
irch  6 

F.  A.  Murray . . 

Feet. 

Square  feet. 
992 

i,oa5 

582 
907 
364 
462 

443 
350 
338 
391 

Fed. 
6.60 
7.40 
1.88 

Second-feet. 
5,141 

av22 

M.-R.  Hall 

2,829 
1,473 

Jv2 

F.  A.  Murray . . 

ptember  19 . . 

do 

4. 62  1      6-  22 

4,195 

tober 15 

M.  R.  Hall 

1.76 
2.90 

2.37 
1.20 
1.35 
2.13 

.72 
^  59 

1.45 
.33 
.35 
.95 

644 

jcember  22 

F.  A.  Murray . . 

1,343 

1904. 

)ril22 

nel8 

pteinljer  22 . . 
>vember  16  .. 

W.  E.  Hall.... 

B.  S.  Drane 

J.  M.  Giles.... 
B.  8.  Drane 

80 
80 
76 
90 

1,051 
419 
455 
8,32 

KINCHAFOONEE  CREEK  NEAR  ALBANY,  GA. 

This  station  was  established  as  a  tempomrv  station  March  9,  1903, 
:  F.  A.  Murray.  It  is  located  at  the  wagon  bridge  3  miles  north  of 
Ibany,  ffa.,  200  feet  below  the  Central  of  Georgia  Railroad  bridge 
A  about  one-half  mile  above  the  mouth  of  the  creek.  The  gage  is 
vertical  rod  fastened  to  the  cypress  tree  on  the  left  bank  100  feet 
K)ve  the  bridge,  and  reads  from  zero  to  10  feet.  During  1903  it  was 
sad  once  daily  by  T.  M.  Nelson.  Discharge  measurements  are  nnide 
•om  the  single-span  highway  bridge  and  its  approaches,  which  cross 
le  river  at  an  angle  to  the  direction  of  the  current.  The  initial  point 
3r  soundings  is  the  center  of  the  iron  pier  on  the  loft  bank,  down- 
tream  side.  The  channel  is  curved  })oth  above  and  below  the  station, 
feth  banks  are  high  and  all  water  passes  beneath  the  ))ridge  and  its 
approaches.     The  bed  is  probably  somewhat  shifting. 
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Fienrh  mark  No.  1  is  the  top  of  the  crossbeam  30  feet  from  the 
initial  point  for  soundinf^s  on  the  upstream  side  of  the  bridge.  It« 
elevation  is  26.52  feet  above  the  zero  of  the  gage.  Bench  mark  So.5 
is  a  copper  plug  set  in  a  rock  on  the  left  bank  about  25  feet  below  the 
bridge.  Its  elevation  is  6.97  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  3  is  the  top  of  the  iron  pier  on  the  left  bank,  upstream  side. 
Its  elevation  is  26.37  feet  above  the  zero  of  the  gage.  Hie  station 
was  discontinued  .Deceml)er  31,  1903,  but  has  been  maintained  z&  a 
l>ench-mark  station  during  1904. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

DiM'hanjf  wefuniremeiU^  of  Kincha/oonee  Creek  near  Albany ,  Ga.,  in  It^OS  attd  JifOl 
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MlSCKLLANEOrs     3IEASI;REMKNTS    IN     APAJJ^CHICX)IJl     RIVER    DRAINAGE 

HA8IN 

The  following  is  a  list  of  miscellaneous  disc^hargc  measurements 
rujide  in  Apalachicohi  River  dniinage  basin  during  19(>4: 

/)n/f  CnA'  firtw  Clarl-HvlUe^  On, — This  stream  is  a  tributary  of 
So(|U(^  Kivei*.  A  measurement  wjis  made  May  13  from  the  wooden 
bridge  on  Burton  road,  about  3  mil(\s  from  ClarksWllc. 

Width,  25  fiH't;  area,  26»(iimro  ft^et;  ini'an  vel<x!ity,  1.58  feet  per  sw'ond;  difcharfi?. 
41  Hirond-feet. 

litartrddhi  ('nek'  near  Clarksv!IU\  (ra. — This  stream  is  a  tributary 
of  Soque  River,  enUu'ing  from  tlu^  right.  A  measurement  was  vasA^ 
May  13  from  the  bridge  ai>out  1  mile  from  Clarksville,  on  the  road  to 
Nacooehee,  Ga.  Th(»  bench  ujark  is  the  top  of  the  brace  from  hand- 
rail to  large  birch  on  the  upper  sid(»  of  the  bridge  at  the  right  bank, 
12.00  feet  above  the  datum  of  the  gJige. 

Width,  22  feet;  area,  12  8(|uare  feet;  mean  velocity,  1.50  feet  per  second;  gi8^ 
height,  0.45  feet;  discharge^  18  second-feet. 
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Hazel  Creek  near  Demorest^  Ga. — ^This  stream  is  a  tributary  of 
ique  River,  entering  from  the  left.  A  measurement  was  made  May 
from  the  bridge  1  mile  from  Demorest,  on  the  road  to  Porter  Mills. 
le  bench  mark  is  the  top  of  the  upper  end  of  second  lloorbeam  from 
B  right  bank,  15.00  feet  above  the  datum  of  the  gage. 

indth,  25  feet;  area,  30  square  feet;  mean  velocity,  1.47  feet  per  Hecond;  )^age 
ight,  1.85  feet;  dischaiige,  44  second-feet. 

SfMpie  River  near  Clark»ville^  Ga. — Measurements  were  made  from 
'air.s  bridge,  2^  miles  alK)ve  Clarksville.     The  bench  mark  is  the  top 
a  nail  driven  into  a  large  leaning  birch  tree  about  20  feet  above  the 
•idge  on  the  left  bank,  6.00  feet  above  the  datum  of  the  gage. 

March  17:  Width,  36  feet;  area,  65  square  feet;  mean  velocity,  1.83  feet  per  second; 

{^  height,.  1.35  feet;  discharge,  119  second-feet. 

March  17:  Width,  36  feet;  area,  6;iHquare  feet;  mean  velocity,  1.82 feet  per  second; 

ge  height,  1.35  feet;  discharge,  115  second-feet. 

May  13:  Width,  36  feet;  area,  62  square  feet;  mean  veloi^ity,  1.92  feet  per  second; 

ge  height,  1.45  feet;  discharge,  119  se<'ond-feet. 

Soque  Hirer  near  Cornelia^  tfa.  —  Measurements  were  made  at 
icHallster's  bridge,  about  7  miles  from  Cornelia  and  1  mile  above 
le  mouth  of  the  river.  The  bench  mark  is  the  top  of  the  downstream 
id  of  the  first  wooden  floor  l)eam  from  the  left  bank,  22.00  feet  above 
le  datum  of  the  gage. 

March  18:  Width,  74  feet;  area,  152  square  feet;  mean  velocity,  1.62  feet  per  second; 
ige  height,  1.85  feet;  discharge,  246  8etH>nd-feet. 

July  16:  Width,  72  feet;  area,  88  square  feet;  mean  velocity,  1.47  feet  per  second; 
Ige  height,  1.25  feet;  discharge,  1.30  second-feet. 

Rottemoood  Creek  near  Vinings^  Ga. — This  stream  enters  Chatta- 
oochee  River  from  the  right.  Measurements  were  made  by  wading 
t  a  point  about  200  feet  above  the  old  Thornton  dam,  and  2  miles 
bove  the  mouth  of  the  creek.  The  creek  was  believed  to  be  at  its 
west  stage.  The  bench  mark  is  a  nail  driven  into  rock  on  the  right 
ank  at  the  measuring  section,  marked  '•  B.  M."  Its  elevation  is  3.00 
Jet  above  the  datum  of  the  gage. 

October  4:  Width,  9  feet;  area,  6  square  feet;  mean  velocity,  0.84  foot  j)er  wrond; 

Ige  height,  0.26  foot;  discharge,  4.8  second-feet. 

Ortoljer  4:  Width,  9  feet;  area,  6  scjuare  feet;  mean  velocity,  0.82  foot  per  second; 

Ige  height;  0.26  foot;  discharge,  4.9  second-feet. 

October  4:  Width,  9  feet;  area,  6  square  feet;  mean  vel(K*ity,  0.72  foot  \ier  necond; 

Ige  height,  0.25  fcx)t;  discharge,  4.8  second-fet^t. 

North  Fork  of  Peuch tree  Creek  near  Armour.,  Ga. — A  measurement 
ms  made  May  20,  from  the  Cheshire  liridge,  \\  miles  above  the 
iouthern  Railway  bridge  at  Armour,  (in.  The  bench  mark  is  the  top 
>{  a  bent  nail  in  the  bottom  of  the  twelfth  rail  post  from  the  right 
ind  of  the  bridge,  16.00  feet  alK)ve  the  datum  of  the  gage. 

Width,  11  feet;  area,  14  stjuare  ft'et;  mean  velocity,  1.71  feet  per  secoud;  ^^a^ 
^ight,  0.90  foot;  discharge,  24  second-ieeU 
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pHiinne  CWtrk  near  Armour^  Oa. — ^This  stream  is  the  South  Fork  of 
Peachtree  Creek.  A  measurement  was  made  May  20,  from  the  wooda 
bridge  on  the  Cheshire  Bridge  road,  about  1  mile  east  of  Armour, 
Gra.  The  bench  mark  is  the  top  of  the  head  of  the  upper  bolt  used  to 
bolt  the  second  rail  post  from  the  right  end  of  the  bridge  to  the  stringer 
at  the  lower  side  of  the  bridge,  lis  elevation  is  16.00  feet  above  the 
datum  of  the  gage. 

Width,  14  feet;  area,  13  square  feet;  mean  velocity,  1.23  feet  per  eecoodip^ 
heij^ht,  0.85  f<x>t;  di»c*haiige,  16  t«econd-feet. 

Peachtree  Crt^i'  at  Annmtr^  Oa. — This  stream  is  a  tributary  of  Omt 
tahoochee  River.  A  measurement  was  made  May  20  from  the  South- 
ern liailway  bridge.  The  bench  mark  is  the  top  of  the  middle  stringer 
at  its  center  on  the  downstream  side  of  the  bridge,  15.00  feet  above  the 
(latum  of  the  gage. 

Width,  27  feet;  area,  27  f«quare  feet;  mean  velocity,  1.22  feet  per  second;  gitge 
h(>i^ht,  0.17  foot;  di8charj?<%  33  second-feet. 

Peachtree  CreeJc  near  BrcHfkicifod^  Ga. — Measurements  were  made  at 
the  wagon  bridge  1  mile  north  of  Brookwood,  on  the  Peachtree  road, 
and  ♦>  miles  north  of  Atlanta,  Ga.  The  bench  mark  is  the  top  of  the 
iron  plate  on  the  first  upright  from  the  right  end  of  the  bridge,  down- 
stream side,  28. (K)  feet  above  the  datum  of  the  gage. 

May  20:  Width,  43  feet;  area,  25  square  feet;  mean  velocity,  1.52  feet  per  second; 
gage  height,  0.68  foot;  discharge,  38  second-feet 

April  9:  Width,  44  feet;  area,  37  square  feet;  mean  velocity,  1.54  feet  per  second; 
jrat;e  height,  1.12  feet;  <ii8charge,  57  second-feet 

Nfchijtirk  Creek  Near  yicA'aJacl%  Ga. — This  stream  enters  Chatta- 
hoochee River  from  the  right,  about  1  mile  below  the  old  gaging  sta- 
tion at  Oakdale,  Ga.  The  Ixinch  mark  is  the  top  of  the  second  upstream 
iron  girder  from  the  left  end  of  the  bridge,  12  feet  from  the  end 
which  rests  on  the  center  pier,  15.(X)  feet  above  the  datum  of  the  gage. 
Measurements  were  made  by  wading  about  100  feet  above  the  South- 
ern Railway  bridge. 

OctolKT  8:  Width,  \i\  feet;  area,  10  square  feet;  mean  velocity,  1.00  foot  per 9etx)n<l; 
^^.  height,  0.92  foot;  dif<(*harge,  10  second-feet. 

OctolHT  S:  Width,  10  feet;  area,  1 1  stiuarc  feet;  mean  velocity,  1.19  feet  per  second; 
gaj<e  heijrlit,  0.94  f(K>t;  discharj^e,  12.6  second-feet. 

Swetiumier  Creek  near  Ltthia  Sprlngn^  Ga. — This  stream  enters  Chat- 
tahoochee^ River  from  the  right  l)elow  the  old  station  at  Oakdale,  Ga* 
A  measurement  was  made  March  15  at  Adair's  bridge,  2  miles  north  of 
Lithia  Springs,  and  above  the  regular  station  on  Sweetwater  Creels 
ne^ir  Austell,  (xa.  The  l>ench  mark  is  the  top  of  the  downstream  ei^" 
of  the  cap  of  first  wooden  bent  from  the  left  end  of  the  bridge,  10.<>^ 
feet  above*,  the  datum  of  the  gtige. 

Wi<lth,  66  feet;  area,  295  square  feet;  mean  velocity,  1.37  feet  per  second;  p^ 
height,  2.50  feet;  discharge,  404  eecond-leet. 
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SweettixUer  Creek  near  Austell^  Ga, — A  measurement  was  made 
irch  15  at  Ferguson's  mill  bridge  5  miles  from  Austell.  The  bench 
.rk  is  a  nail  driven  into  the  river  side  of  a  birch  tree  on  the  right 
ik  12  feet  below  the  bridge,  5.00  feet  above  the  datum  of  the  gage. 

Vidth,  129  feet;  area,  484  square  feet;  mean  velocity,  1.67  feet  per  second;  gage 
ght,  1.50  feet;  discharge,  807  second-feet. 

Flint  River  n^ar  Montezumn^  Ga. — A  measurement  was  made  Sep- 
nber  21  at  the  highway  bridge,  about  1  mile  northwest  of  Monte- 
ma.  The  bench  mark  is  the  top  of  the  upstream  pier  at  the  left 
nk,  which  was  26. 15  feet  above  the  water  surface.  The  gage  height 
/'en  is  that  taken  from  the  temporary  gage  l>elonging  to  the  United 
ites  Weather  Bureau. 

VIdtttf  188  feet;  area,  1,300  square  feet;  mean  velocaty,  0.75  foot  per  second;  gage 
ight,  10.63  feet;  discharge,  971  second-feet. 

Flint  River  near  Concord^  Ga. — A  measurement  was  made  Septem- 
r  24  from  the  wooden  bridge  5  miles  from  (Concord.  The  bench 
irk  is  the  top  of  the  first  post  from  the  right  bank  on  the  down- 
ream  side  of  the  bridge,  12.00  feet  above  the  datum  of  the  gage. 

Width,  92  feet;  area,  184  sqaare  feet;  mean  velocity,  0.43  foot  per  second;  gage 
ight,  2.05  feet;  discharge,  79  second-feet. 

Flint  Rii'et*  near  WmMury^  Ga, — Measurements  were  made  at 
)weirs  bridge,  3  miles  above  the  regular  gaging  8tati6n  at  Wood- 
iry.  The  bench  mark  is  the  top  of  the  right  upstream  post  of  first 
er  from  the  right  bank,  15.00  feet  above  the  datum  of  the  gage. 

January  16:  Width,  139  feet;  area,  527  square  feet;  mean  velocity,  1.39  feet  per 

?ond;  gage  height,  5.88  feet;  discharge,  730  second-feet. 

September  22:  Width,  116  feet;  area,  332  square  feet;  mean  velocity,  0.43  foot  per 

»nd;  gage  height,  4.54  feet;  discharge,  144  second-feet. 

October  4:  Width,  115  feet;  area,  314  square  feet;  mean  velocity,  0.34  foot  per 

Dond;  gage  height,  4.40  feet;  discharge,  107  second-feet. 

White  Oak  Creek  near  Rivervieiv^  Ga. — This  stream  enters  Flint 
iver  from  the  right,  about  13  milos  above  the  regular  gaging  station 
1  Flint  River  at  Woodbury,  Ga.  A  measurement  was  made  March 
)  at  the  double  bridges  one-half  mile  from  Riverviow.  The  bench 
»rk  is  the  top  of  the  first  post,  D.OO  feet  above  the  datum  of  the  gage. 

Width,  61  feet;  area,  222  sciuare  feet;  mean  velocity,  0.50  feet  [>er  second;  gage 
eight,  2.36  feet;  discharge,  112  second-feet. 

^Tkite  Oak  Creek  near  WarnevHi^ille.,  Ga, — A  moasuroment  was 
lade  March  29  at  the  wagon  bridge  one-half  mile  west  of  Warners- 
ille.  The  bench  mark  is  the*  top  of  the  first  post  on  the  downstream 
ide  of  the  bridge,  18.00  foot  al)()V(»  the  datum  of  the  gage. 

Width,  38  feet;  area,  163  wjuare  feet;  mean  velocity,  0.71  f(><»t  \^t  serond;  jiage 
^'ght,  1.25  feet;  discharge,  llo  second-feet. 

Red  Oak  Creek  near  Wf>of/J}f/rt/^  <r^/.  -This  stream  is  tril)iitary  to 
'Hut  Riv^r,  from  the  vi^ht,  3  miles  above  the  reguW  v^ii^vxv^  ^\a.\A^\i 
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on  Flint  River  at  Woodbury.  The  bench  mark  is  the  top  of  thefirat 
post  from  the  right-bank  edge,  downstream  side,  16  feet  from  a  krp 
white  oak  tree.  Its  elevation  is  20.00  feet  above  the  datum  of  the 
gage.  Measurements  have  been  made  from  the  wagon  bridge  oa 
the  road  to  Concord,  about  4  miles  from  Woodburj^  1  mile  above  the 
mouth  of  the  creek,  as  follows: 

January  16:  Width,  68  feet;  area,  134  square  feet;  mean  velocity,  1.24  feet  per  »«*• 
Olid;  ji^age  height,  4.12  feet;  discharge,  166  second-feet 

October  4:  Width,  18  feet;  area,  27  S(]uare  feet;  mean  velocity,  0.68  foot  per  second; 
iragf  height,  2.65  feet;  discharge,  18  second-feet 

Big  Potato  Creek  near  Thomatfton^  Ga. — Before  the  section  now 
adopted  a.s  a  regular  bench-mark  station  was  found,  tw^o  measurements 
of  Big  Potato  Creek  were  made  at  the  covered  wagon  bridge,  2i  mite 
from  Thoma.st<)n,  just  below  the  Macon  and  Birmingham  Railroid 
trestle.  The  bench  mark  is  the  top  of  the  downstream  lower  stringer 
at  sounding  [X)int  80.     The  elevation  above  gage  zero  is  15.(K)  feet. 

January  15:  Width,  82  feet;  area,  188  square  feet;  mean  velocity,  0.85  feet  per 
second;  gage  height,  \\,\V)  feet;  discharge,  160  second-feet 

March  'M:  Width,  72;  art»a,  175  square  feet;  mean  velocity,  0.74  feet  pereecond; 
gage  hfight,  .'5.25  feet;  discharge,  130  secon<l-feet 

Blue  Spring  near  Alhany^  Ga, — This  spring  is  of  considerable  local 
note.     It  is  about  one-half  mile  from  the  left  bank  of  Flint  River,  and 
about  4  miles  below  Albany,  tia.     Measurements  were  made  from  the    i 
foot  log  over  the  outlet  of  the  main  spring  as  follows: 

Aj)ril  19:  Width,  25  feet;  art»a,  45  square  feet;  mean  velocity,  3.00  feet  per  second; 
gage  height,  3.21^  feet;  diwharge,  135  gecond-feet. 

September  23:  Width,  28  feet;  area,  30  s<iuare  feet;  mean  velocity,  1.47  feet  per 
8e(!()nd;  gage  height,  2.85  feet;  discharge,  44  second-feet 

November  10:  Wi<Uh,  22  feet;  area,  21  square  feet;  mean  velocity,  1.24  feet  per 
second;  gage  height,  2.77  feet;  discharge,  26.4  second-feet 

(  IIOCTAWIIATC'IIEE  T>RATNAGE  BASIN. 

Choctawhatchee  River  drains  the  southe^istern  part  of  Alabama,  and 
that  portion  of  Florida  lying  iniuiodiately  south.    The  main  river  rises 
in  Harbour  County,  Ala.,  a  short  distance  west  of  Eufaula,  Ala., and 
flows  in  a  southwesterly  and  southerly  direction  throufjh  the  Choctaiw 
hatchee  Hay  to  the  (Julf  of  Mexico.     Pea  River  is  the  principal  tribu- 
tary and  enters  from  the  west  at  (ieneva,  Ala.     This  branch  is  th^ 
longer  of  the  two,  measured  above  their  junction,  having  its  head  i*^ 
Hullock  County  near  Union  Springs,  Ala.     Double  Bridges  Creek  ^^ 
an  important  but  small  tributary  lying  between  the  main  branoh^*^' 
and  entering  Choctaw  hatchee  River  just  above  the  mouth  of  Pea  Rive'"- 
Thes(»  are  all  moderately  swift  streams,  even  at  low  water,  and  at  plat'^" 
the  fall  is  sufficient  to  make  considemble  shoals  or  mpids,  and  olf^* 
practicable  sites  for  water-power  developments.      During  1904  tt* 
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LJnited  States  Geological  Survey  established  and  maintained  gaginj^ 
stations  on  Choctawhatchee  River  near  Geneva,  Ala.;  on  Pea  River  at 
X*era,  Ala.,  and  on  Double  Bridges  Creek  at  Geneva,  Ala. 

choctawhatchee   river  near  GENEVA,  ALA. 

This  station  was  established  August  M,  l^M,  by  M.  R.  Hall.     It  is 
lo«ited  at  a  wagon  bridge  about  1  mile  from  Geneva  and  one-fourth 
mile  from  Kunola,  Ala.     The  gage  is  an  8-foot  verti(;al  scale,  graduated 
to  feet  and  tenths,  reading  from  1  to  9  ft»et,  and  continued  on  the  2 
bj-  H  inch  Si*ant1ing  to  which  it  is  attached.     This  scantling  is  fastened 
to  the  upstream  side  of  a  heavy  pile,  which  was  a  jmrt  of  the  right  bent 
of  the  old  bridge  which  occupied  the  same  site  as  the  new  one.     This 
pile  is  the  second  from  the  downstream  end  of  a  line  of  5  set  up  and 
down  stream.     The  gage  is  read  once  eac*h  day  by  James  McCiowan. 
Discharge  measurements  are  ma<le  from  the  downstream  side  of  the 
three-span  iron  drawbridge,  having  about  50  feet  of  trestle  approach 
on  either  end.     The  initial  point  for  soundings  is  the  left  end  of  the 
iron  bridge  on  the  downstream  side.     The  channel  is  straight  for  200 
feet  above  and  for  one-half  mile  l>elow  the  bridge.     The  current  has 
a  fair  velcx^ity.     The  right  l^nk  is  a  sand  blulT  about  27  feet  high. 
There  are  a  few  trees  on  the  face  of  the  })luff  and  the  top  is  wooded. 
The  left  Imnk  is  an  overhanging  rock  cliff  to  a  height  of  about  10  feet, 
alwve  which  it  is  sandy  and  slopes  gradually  to  a  total  height  of  about 
27  feet     Both  lianks  are  subjec^t  to  oveiiiow.     The  })ed  of  the  stream 
is  composed  of  firm  sand  for  the  greater  i>art,  there  being  some  rock  at 
the  left  bank,  and  is  clean  and  iM>rmanent.     There  is  one  channel  at  all 
but  very  high  stages,  when  lK)th  Imnks  overflow,  and  a  second  channel 
is  formed  by  lower  ground  some  distance  from  river  on  the  right  bank. 
The  station  is  about  three-fourths  mile  above  the  mouth  of  Double 
Bridges  Creek  and  is  also  near  the  junction  with  Pea  River.     Back- 
water from  both  of  these  streams  will  affect  the  gage  heights  during 
timers  of  unequal  rise,  and  the  station  is  maintained  only  tt»mjH)rarily 
for  low-water  measurements.     Ifench  mark  No.  1   is  th(»  top  of  the 
i     downstream  end  of  the  fourth  floor  l)eam  from  the  right  end  of  the 
bridge,  this  l>eing  the  first  beam  from  the  left  end  of  the  span.     Its 
*ilevation  is  32.00  feet  al)ove  the  zero  of  the  gage.     BtMich  mark  No.  2 
i«a  large  wire  nail  in  the  river  side  of  a  cypn^ss  trcM'  on  the  right  bank, 
^Ix)utl40  feet  below  the  bridg(».     Its  elevation  is  12.07  feet  above  the 
^ero  of  the  gage. 
The  station  was  discontinued  on  Decembt^r  81,  1904. 
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[sair. 


Discharge  meaturemenU  of  Cltoriatphairhee  Rirer  near  Genera,  Ala.,  in  1904. 


Date. 


Uydrograpber. 


May 27 M.R.Hall. 

June  21 B.S.Drane 

Aiuni8t26 M.R.Hall. 

September  2«  . .   J.  M.  Giles . 

Septemlier  2H do 

November  18  . .  j  B.  S.  Drane 
November  18 do 


Width.   I 


Area  of 


I 


Mean 


section.         velocity. 


Ptet.        Square  feet  \  Ftetpertee. 


HI 
117 
120 
102 

102 ; 

118 
118 


418  I 

309  I 

801 

:^22 

313 

395 

397 


1.26 
1.34 
1.50 
1.47 
1.62 
1.60 


b^t. 

Disrhai^. 

Ftft, 

2.07 

m 

1.63 

m 

4.18 

1,073 

1.38 

483 

1.36 

461 

1.81 

643 

1.81 

6:;=) 

Mean  dnily  gage  hfighl,  in  feet,  of  Choctawhatchee  Riter  near  Geneva,  Ala,,  for  1904. 


1 

2 ' 

3 

4 1 

.«> 

6 

7     i 

8 1 

9 ' 

10 

U 

12 

13 

14 

,:. J... 

u: ' 

1 

Sept. 

Oct. 

Nov. 

3.  SO 

1.40 

1.25 

3.30  1 

1.50 

1.40 

2.H5  1 

1.80 

2.05 

2.45  1 

1.25 

2.40 

2.50  1 

1.30 

2.10 

2.75* 

1.80 

1.80 

2.80 

1.45 

1.76 

3.20 

1.55 

1.70 

2.90 

1.45 

1.75 

2.60  1 

1.30 

1.60 

2.45  ' 

1.80 

1.65 

2.10  , 

1.30 

1.50 

2.00  ! 

1.35 

1.95 

1.90 

1.30 

2.20 

1.80 

1.25 

1.95 

1.80 

1.25 

1.90 

Day. 


Aug.     Sept.      Oct.      Nov.     Pec. 


1.85 
2.40 
6.10 
6.50 
4.95 
6.65 
5.75 
4.45 
8.85 
3.50 
8.40 
3.20 
2.90 
2.85 
2.80 
2.50 


'  17 

1.70 

18 i 

1.70 

19 1 

1.65 

20 

1.65 

21 

1.60 

22 

1.50 

23 

1.50 

!24 

1.60 
1.55 
1.40 
1.46 
1.50 
1.46 
1.45 

1  25 

'  26 

4.20 
4.30 
6.80 
6.20 
4.50 
3.90 

27 

28  .     . 

29 

30 

81 

1.15  I 

1.20 

1.30 

1.25 

1.26 

1.90 

1.25 

1.10 

1.10 

1.25 

1.30 

1.30 

1.30 

1.30 

1.25 


1.85 
1.90 

1.75  i 
1.80 
1.70 
1.85  I 
2.40  I 
2.30  j 
2.10  ! 
2.00 
1.90 
1.75 
1.80  I 
1.80 


2.70 
2.90 
IMO 
170 
2.70 
2.60 
2.50 
IM 
2.M 
2.« 
4.40 
6.9U 
5.50 
h.« 
5.45 


DOUBI.K    BRIDC.es   CREEK   AT   GENEVA,  ALA. 

This  station  was  established  August  26,  1904,  by  M.  R.  Hall.  Ituj 
located  at  the  wa^on  bridge  on  the  outskirts  of  Geneva,  Ala.,  about 
three-fourths  mile  above  the  mouth  of  the  creek.  The  ^ge  is  a  ver- 
tical scale  9  feet  long  gniduated  to  feet  and  tenths  bolted  to  a  2-inch 
by  O-inch  scantling  which  is  spiked  to  the  upstream  side  of  a  cypress 
tree  on  the  left  bank  about  100  feet  below  the  bridge.  It  is  read  once 
each  day  by  James  McGowan.  Discharge  measurements  are  made 
from  the  upstream  side  of  the  single  span,  iron  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  upstream  side 
of  the  left  end  of  the  iron  bridge.  The  channel  is  curved  for  about 
200  feet  above,  and  stmight  for  about  000  feet  below  th^  station.  The 
current  has  a  good  velocity.  Ik)th  banks  are  about  15  or  17  feet  high. 
wooded  except  at  bridge,  and  are  subject  to  overflow.     The  bed  oi 


t!"*]      choctawhatchee  river  drainage  basin. 
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stream  is  composed  of  sand,  and  is  clean  except  near  the  right 
t  where  a  half  buried  tree  forms  an  obstruction.  There  is  but 
channel  at  all  stages. 

aring  high  water  the  gage  heights  are  affected  by  back  water 
1  Choctawhatchee  River,  and  the  station  is  maintained  only  tempo- 
ly  for  low-water  measurements.  Bench  mark  No.  1  is  the  bottom 
he  upstream  end  of  the  first  floor  beam  from  the  left  end  of  the 
ge.  Its  elevation  is  19.80  feet  above  the  zero  of  the  gage.  Bench 
k  No.  2  is  a  chisel  cut  and  white  paint  mark  on  the  intermediate 
6  feet  above  bench  mark  No.  1.  Its  elevation  is  25.80  feet  above 
sero  of  the  gage. 

Discharge  measurements  of  Double  Bridges  Creek  at  Geneva,  Ala.,  in  1904* 


Date. 

Uydro^mpher. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Oa«e 
height. 

Discharge. 

Feet, 

Square/eei. 

Feet  per  8ec. 

I^et. 

Second-feet. 

27 

M.  R.  Hall.... 

45 

90 

1.38 

1.61 

124 

21 

B.  S.  Drane 

45 

81 

1.22 

1.24 

99 

ist26 

M.  R.  Hall.... 

62 

244 

2.59 

4.63 

633 

jmber26.. 

J.  M.  Gilee.... 

47 

78 

1.08 

1.45 

84 

imber26.. 

do 

47 

94 

1.22 

1.82 

115 

imber  18  . . 

B.  8.  Drane 

49 

83 

1.22 

1.52 

101 

mberlS  .. 

do 

49 

94 

1.22 

1.60 

115 

^tan  daily  gage  heightf  in  feet,  of  Double  Bridges  Creek  at  Geneva,  Ala,,  for  1904. 


)ay. 

Aug. 

Sept. 

i 

3.10 

2.50 

2.20 

2.10 

2.10 

2.40 

2.  SO 

2.85 

1.85 

1 

1.90 

i 

1.80 

1.60 

1.40 
1  AO 

... 

1.90 

1  40 

Oct. 

Nov. 

1.35 

1.45 

1.25 

1.80 

1.00 

2.70 

1.00 

2.70 

1.30 

2.10 

1.05 

1.70 

1.46 

l.«i 

1.70 

1.40 

1.05 

1.30 

1.15 

1.15 

1.15 

1.40 

La") 

1.45 

1.15 

2.40 

1.10 

2.05 

.H.> 

1.75 

1.10 

1.(50 

Dec. 

1.40 
3.35 
5.90 
4.80   : 
5.25 
5.40 
4.80 
2.95    I 
2.60 
2.75  I 
2.60  I 
2..W 
2.00 
2.10 
2. 1.') 
2.05  I 


Day. 

Aug. 

Sept. 

1.40 
1.65 
1.76 
1.30 
1.30 
1.20 
1.55 
1.35 
1.45 
1.25 
1.40 
1.30 
1.30 
I.:i5 

Oct. 

Nov. 

Dec. 

17 

.90 
1.10 
1.20 
1.05 

.85 

.90 
1.10 

.90 
1.00 

.90 
1.05 
1.10 
1.30 
1.40 
1.10 

1.60 
1.70 
1.40 
1.60 
1.60 
1.70 
2.45 
2.80 
1.90 
1.45 
1.75 
1.15 
1.70 
l.(K) 

2.36 

18 

2.60 

19 

2.30 

20 



2.00 

21 

1.95 

22 

2.05 

23 

1.90 

24 

2.10 

25 

1  90 

2(»  

2.05 

27 

4.90 
5.50 
4.60 
3.00 
3.00 

2.05 

1  2M 

4.80 

29 

4  80 

:jo 

\\\ 

3.  :io 

2.  (50 

PEA    RIVER    AT    PERA,  ALA. 


This  Station  was  established  August  27, 1904,  by  M.  R.  Hall.     It  is 
*ted  at  the  Elton  wagon  bridge,  about  one-half  mil^  vj^at  oi  ^^k^^jl^ 
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[KOim. 


Ala.,  a  station  on  the  Geor^iana  and  Graceville  Branch  of  the  Loub- 
villc  and  Nashville  Railroad.  A  chain  gage  is  fastened  to  the  top  pUnk 
of  the  upstream  fencing  of  the  bridge,  with  the  pullej*^  end  of  the  box 
abutted  against  the  intermediate  post  over  the  second  floor  beam  fron 
the  right  bank.  The  scale  is  attached  to  the  top  of  the  plank.  The 
length  of  the  c^hain  from  the  end  of  the  weight  to  the  marker  U  ^.^^ 
feet.  The  gage  is  Wiod  once  each  day  by  W.  G.  Early,  who  is  paidbj 
the  Alabama  Geologiciil  Survey.  Disc^harge  measurements  are  mide 
from  the  downstream  side  of  the  single-span  bridge  to  which  thegHgeis 
attached.  The  initial  point  for  soundings  is  the  outside  of  tliedowi 
stream  tubular  iron  pier  at  the  right  bank.  The  channel  cun'esto 
the  left  al)out  150  feet  alK)ve  the  station,  which  tends  to  throw  the 
greatest  current  velocity  along  the  right  bank,  and  is  straight  iielow 
the  station  for  alK)ut  1,000  feet.  The  current  has  a  fair  velocity. 
The  right  bank  is  comjwsed  of  i-ock,  vertical  for  about  20  feet  from 
low-water  level,  and  is  free  from  vegetation.  The  left  l»nk  is  com- 
posed of  sand  and  uuid,  rising  gi*adually.  It  is  w<Kxied  alK)ve  and 
below,  but  cleared  at  the  bridge.  Both  banks  are  subject  to  overflow 
during  extreme  high  water.  The  bed  of  the  stream  is  composed  of 
smooth  rock  toward  the  right  bank  and  sand  toward  the  left  There 
is  one  <;hunnel  at  all  stages.  Bench  mark  No.  1  is  the  top  of  the  down- 
stream end  of  the  tirst  floor  !)eam  from  the  right  pier.  Its  elevation 
is  42.00  feet  above  gage  datum.  Bench  mark  No.  2  Is  a  chisel  mark 
on  the  int(»rmediate  post  at  downstream  end  of  the  first  floor  beam 
from  right  bank,  5  feet  above  bench  mark  No.  1.  Its  elevation  i" 
47. o<)  f(M»t  alK)vo  the  datum  of  the  gage.  Bench  mark  No.  3  is  the  top 
of  the  upstr(»am  end  of  the  second  floor  l)eam  from  the  right  bank. 
Its  elevation  is  42.(H^  feet  above  the  datum  of  the  gage.  Bench  mark 
No.  4  is  a  chisel  mark  on  the  post  4.97  feet  alx)ve  l)ench  mark  No.  3. 
Its  elevation  is  47.00  ftM^t  above  gage  datum. 


I>lsrhnnj<'  iiint,'<tirt'inn/tti<  of  Pen  Rirer  at  Peru^  Aia,,  in  1904. 


Datf. 


HyilrojjniplHT. 


\Vi<Uh. 


May  2<5 M.  R.  Hull 

.Iniu*2L' W.  S.  Draijc 

Aujriist27 ;  M.  \{.  Hall 

SepUMiilHT  27  -.'  J.  M.  (lih's  , 

Si'pteiiilKT  27 <lo 

NoveinlHT  17  ..    H.  S.  Oniiiiv 
N()veinlH»r  17 <l(> 


Area  of 
section. 


Mean 
vclo<'lty. 


Ga#rc 
hciRht. 


Fai.         Stiuart  Jed.  \  hYrl  per  tec. 


()7 
SI 
i'A 
<>4 
70 
70 


319, 
2(tt  I 

44(j : 

vn  1 

l.^>7 
204  \ 

2(Hj ; 


0.H9  I 
.74! 
1.77  i 
1.18  ] 
1.20  I 
l.ftO 
1.49 


Fert. 

2.47 
1.80 
4.66 
1.59 
1.60 
2.  :V2 
2.34 


1«) 
1S9 


^fliii!''']                  K8CAMBIA    RIVER    DRAINAGE  '  BASIN. 
Mean  tlnUy  gage  height^  mfeet^  of  Pea  Hirer  at  Pern,  Ala..,  j 

for  19i 
Oct. 
1.3 

1.3 
1.2 
1.2 
1.3 

H- 

125 

Itey. 

AUK. 

Sept. 

5.3 
4.5 
3.9 
3.8 

Oct. 

Nov. 

Dec. 

Day. 
17 

Aug. 

Sept. 

2.3 
2.1 
1.9 
1.5 
1.6 
1.8 
1.6 
1.4 
1.6 
1.5 
1.6 
1.6 
1.6 
1.6 

Nov. 

2.2 
2. -2 
2.1 
2.2 
2.1 
2.3 
2.6 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.2 

Dec. 

i 

■ 

1.3 
1.4 
2.0 
2.2 

2.2 

3.2 

5.3 

4.4 

6.1  1 

7.6 

6.1 

5.4 

5.0  ■ 

4.5 

4.2 

4.0 

3.7 

3.6 

3.4 

3.3 

3.3 

2            

18 

3.4 

B 

19 

3.5 

4 

20 

3.4 

» 1 

s  .                  

3.5 
36 

1.4  ;      2.1 
1.4  I      2.2 

21 

3  3 

22 

3  3 

7  

4.6 
4.8 
3.7 
3.4 

2.1 
1  .s 

2.1 
2.0 
2.0 
1.9 
2.0 
1.8 
2.2 
2.3 
2.4 
2.3 

23 

3.2 

s 

24 

3.1 

% ' 

25 

3.0 

A 

26 

3  2 

.1 

3.0        1-6 

•17 

4.7 
6.9 
7.5 
7.1 
6.2 

4.9 

2 

2.8 

1.6 
1.6 
1.6 
1.4 
1.5 

1  28 

7.6 

3 

2.6 
2.4 

29 

30 

«.o 

l« 

7.0 

IS ' 

2.2 
2.3 

81 

6.5 

» 

ESCAMbIA  niVER  DnAINA(;E  BASIN. 

Escambia  River  drains  the  south-central  portion  of  Alabama  and 
empties  into  the  Gulf  of  Mexico  through  Escambia  Bay  and  Pensacola 
Bay.  Conecuh  River  joins  the  Escambia  about  5  miles  south  of  the 
Alabama-Florida  State  line,  and  is  very  much  the  larger  of  the  two 
branches.  Conecuh  River  rises  in  Bullock  County,  Ala.,  very  close  to 
the  headwaters  of  Pea  River  in  the  Choctawhatchee  drainage,  and 
flows  southwesterly  throughout  its  course.  Pigeon  and  Patsaliga 
creeks,  both  from  the  w&st,  are  the  principal  tributaries  of  Conecuh 
River.  The  Conecuh  and  its  tributaries  .are  swift  streams  and  at 
places  there  are  rocky  shoals  or  rapids.  During  1904  the  United 
States  (leological  Survey  established  and  maintained  a  gaging  station 
on  Conecuh  River  at  Beck,  near  Andalusia,  Ala. 


CONECUH    RIVER   AT    BECK,  ALA. 

This  station  was  established  August  24,  li>04,  by  M.  R.  Hall.  It  is 
located  at  Simmons  Bridge  at  Beck,  Ala.,  and  about  12  miles  below 
the  mouth  of  Patsaliga  Creek.  The  nearest  railway  sUition  is  Anda- 
lusia, Ala.,  8  miles  east,  on  the  Centml  of  Georgia  and  Louisville  and 
Nashville  railways.  A  chain  gage  is  fastened  to  the  channel-iron  fenc- 
ing post  which  is  riveted  to  the  upstream  end  of  the  first  floor  beam  of 
the  main  span,  72  feet  from  the  initial  point  for  .soundings.  The  gage 
hex  and  scale  are  bolted  to  a  2-inch  by  (J-inch  scantling,  which  is  bolted 
horizontally  to  this  post  and  the  main  end  post.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  58.50  feet.  The 
Kage  is  read  once  each  day  by  W.  R.  Duggan,  who  is  paid  by  the  Ala 
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Imma  Geological  Survey.  Discharge  meadurements  are  iDad< 
the  upstream  side  of  the  iron  bridge  to  which  the  gage  is  att 
The  bridge  consista  of  a  main  span  125  feet  long  with  a  50-foot  $ 
each  end.  The  approach  on  the  right  bank  is  50  feet  of  wood 
90  feet  of  iron  trestle;  on  the  left,  bank,  20  feet  of  wooden  t 
The  initial  point  for  soundings  is  the  end  of  the  iron  bridge  at  t 
bank  on  the  upstream  side.  The  channel  is  straight  for  60 
above  and  for  about  one-half  mile  below  the  station.  The  cur 
fairly  swift.  Both  banks  are  steep.  The  right  bank  is  compc 
rock  to  a  height  of  about  8  feet,  then  earth  cx>vered  with  bush 
total  height  of  about  30  feet,  and  is  subject  to  overflow.  Tl 
bank  is  composed  of  rock  to  a  height  of  from  15  to  20  feet,  ther 
covered  with  bushes  to  a  total  height  of  about  35  feet,  and  overflow 
at  extreme  high  water.  The  bed  of  the  stream  is  composed  < 
sand,  there  being  some  smooth  rock  along  the  left  bank.  The 
some  sunken  logs  in  the  section  which  obstruct  the  current  to 
extent.  There  is  one  channel  at  all  stages.  Bench  mark  No.  1 
top  of  the  upstream  end  of  the  first  iron  floor  beam  of  the  mai 
from  the  left  pier.  Its  elevation  is  47.50  feet  above  gage  c 
Bench  mark  No.  2  is  the  top  of  the  iron  channel-bar  post  to  whi 
gage  is  fastened.     Its  elevation  is  52.17  feet  above  the  zero  of  the 

Discharge  measurements  of  Conecuh  River  at  Beck,  Ala.,  in  1904. 


Date. 


May  26 

June  24 

August  24 

September  28  . 
Septeml)er  28  . 
November  19  . 
November  19  . 


Hydrogrrapher. 


M.  R.  Hall 

B.  S.  Drane... 

M.R.Hall 

J.  M.  (liles.... 

do 

B.  S.  Drane.... 
do 


Width. 


Fpet. 
110 
109 
115 
108 
108 
111 
111 


Area  of 
section. 


Square  feet, 
274 
231 

;«2 

232 
237 
246 
245 


Mean 
velocity. 


Fxtpcrgee. 
1.17 
1.03 
1.50 
1.06 
1.03 
1.19 
1.18 


0««e 
height. 


Put. 
1.67 
1.18 
2.63 
1.20 
1.20 
1.40 
1.40 


DIf 


H4LL  AND' 
HOYT. 


Day. 
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Mean  daily  gagt  height,  infeety  of  Conecuh  River  at  Becky  Ala.t  for  1904. 

Sept. 


Aug.     Sept. 


3..% 
2.80 
2.90 
5.35 
4.10 
8.40 
2.90 
2.90 
2.20 
2.20 
2.00 
1.70 
1.80 
1.60 
1.60 
l.SO 


Oct. 

Nov. 
0.80 

1.10 

1.00 

.90 

1.00 

1.45 

.70 

1.40 

.80 

1.25 

.85 

1.26 

1.30 

1.80 

1.00 

1.35 

1.00 

1.35 

1.05 

1.30 

.85 

1.30 

1.00 

1.15 

.96 

1.35 

.95 

1.40 

.80 

1.20 

.80 

i.ao 

Dec. 

1.50 

2.30 

2.60 

2.65 

4.00 

3.70 

3.35 

3.30 

3.00 

2.90 

2.80 

2.60 

2.40  I 

2.35  ! 

2.20  i 

2.20 


Day. 


17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 


Aug. 


3.60 
4.70 
3.10 
2.90 
5.70 
4.50 
4.00 
3.50 


1.80 
1.40 
1.20 
1.20 
1.00 
1.40 
1.30 
1.20 
1.20 
1.00 
1.00 
1.06 
1.06 
1.10 


Oct. 


0.85 
.90 
.95 
.95 
.80 
.80 
.80 
.85 
.90 
,90 
.90 
.90 
.90 
.85 
.85 


Nov.      Dec. 


1.40 
1.40 
1.40 
1.35 

i.a5 

1.70 
1.86 
1.50 
1.80 
1.85 
1.70 
1.70 
1.60 
1.60 


2.20 
2.20 
2.10 
2.00 
2.00 
1.80 
1.75 
1.75 
1.80 
1.85 
1.95 
4.40 
3.50 
3.60 
3.60 


MOBIXii:  RIVER  I>RAINAGE  BASIN. 

This  lA  the  largest  drainage  basin  in  Georgia  and  Alabama,  and  is 
designated  the  Mobile  basin  because  its  waters  all  enter  the  Gulf 
through  Mobile  River  at  Mobile,  Ala.  It  is  formed  as  follows:  Begin- 
ning at  the  headwaters,  Cartecay  and  Ellijay  rivers  unite  at  Ellijay, 
Ga.,  to  form  Coosawattee  River.  Just  al)ove  Resaca,  Ga.,  this  unites 
with  the  Conasauga  to  form  Oostanaula  River.  At  Rome,  Ga.,  the 
Oostanaula  and  the  Etowah  unite  to  form  Coosa  River.  Six  miles 
above  Montgomery,  Ala.,  the  Coosa  and  the  Tallapoosa  unite  to  form 
Alabama  River;  and  not  far  from  the  coast  the  Tombigbee  unites  with 
the  Alabama  to  form  Mobile  River,  which  flows  into  Mobile  Bay,  an 
arm  of  the  Gulf  of  Mexico. 

Cahaba  River  is  the  principal  tributary  of  the  Alabama  and  joins  it 
about  10  miles  below  Selma.  Hillabee  Creek  flows  into  Tallapoosa 
River  just  above  Sturdevant  and  near  Alexander.  Talladega  Creek  is 
a  tributary  of  the  Coosa. 

Tombigbee  River  rises  in  the  northeastern  part  of  Mississippi  and 
enters  Alabama  in  Pickens  County.  Its  principal  tributary  is  the 
Black  Warrior,  which  is  formed  by  the  junction  of  Mulberry  Fork 
tnd  Sipsey  Fork.  Locust  Fork  enters  the  Black  Warrior  some  dis- 
:ance  below  the  junction. 

The  following  pages  give  the  results  of  the  data  collected  in  this 
Irainage  during  1904: 

ALABAMA    RIVER   AT   SELMA,  ALA. 

This  station,  which  whs  originally  established  by  the  United  States 
Engineer  Corps,  is  now  maintained   by  the  United  Stjites  Weather 
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Bureau.     The  station  is  at  the  iron  highway  bridge  one  block  fron 
Water  street,  Selma,  Ala.     The  gage  is  in  two  sections.    The  fink 
section,  reading  from  —  3  to  +  5.1  feet,  is  fastened  to  the  lower  bide 
of  the  cofferdam  on  the  sec*ond  pier;  the  upper  section,  reading  from 
6.1  to  55  feet,  is  bolted  to  the  draw  pier.     Discharge  measurement! 
are  made  from  the  bridge  and  the  trestle  approach  on  the  left  bwik. 
The  initial  point  for  soundings  is  the  end  of  the  drawbridge  on  tk 
right  bank,  upstroiim  side.     The  channel  above  the  station  is  slightly 
curved  for  1,0(X)  feet  and  straight  for  2,000  feet  below  the  &*tatio!i. 
The  velocity  is  good  and  the  current  is  regular.     The  right  hank  is 
high  and  rocky  and  will  not  overflow.     The  left  bank  is  high,  but 
ovei*flows  at  extreme  high  water.     The  bed  is  mostly  soft  blue  rock, 
and  the  water  is  confined  to  one  channel.     Bench  mark  Na  1  is  ib 
iron  bolt  driven  into  the  rock  bluflF  182  feet  from  the  first  pier  on  the 
road  loading  up  from  the  boat  landing;  its  elevation  is  26.00  feet  abow 
the  zero  of  the  gage  and  88  feet  above  mean  sea  level.     Bench  mark 
No.  2  is  the  top  of  the  capstone  of  the  pivot  pier.     Its  elevation  is 
56.00  feet  al)ove  tlie  zero  of  the  gage.     Bench  mark  No.  3  is  the  edge 
of  the  coping  on  the  right  bank  abutment,  just  under  the  downstream 
side  of  the  drawbridge;  its  elevation  is  59.51  feet  above  the  zero  of 
the  gage. 

Tlie  observations  at  this  station  during  11)04  have  l)een  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Disrfutrfjf  nifajfurfmetilH  of  AUtl>ama  River  at  Sdma^  Ala.^  in  190S  ami  1904- 


luitc. 


Ilycinijfraplior. 


190.S. 

April  10'' 

J.  M.(;i 

les 

June  19 « 

do 

NovemlKT  1 1  '^ . 

i\n 

1904. 

January  22  '> . . . 

J.M.iii 

It'H 

January  23  ^   . 

(l(, 

April  8''.   .   .   . 

do 

Auj;ust  5  ^    ... 

do 

Aujaist  5  ft 

do 

Noveinl)er  1 « . . 

do 

November  I « . . 

do 

Width. 

/•>  rt. 

401 

258 

:J97 
402  I 
.S8H  i 
391  I 
391  j 
2;^'> 
2:i5 


Area  of 

Ml'i'tiOIl. 


Stftinrr/tet. 

12,(U)0 

5,  461 

3,  298 

4,864 
5, 059 
4,746 
T),  131 
5,100 
2, 473 
2,492 


Mean 
velwity. 


f>rt  ;xT  frc. 
4.69 
3.44 
2.51 

3. 3.3 
3. 37 
2.74 
2.85 
2.74 
1.08 
1.12 


Gnife 
height. 


Fed. 

22.35 
6.45 
1.00 

5.20 
5.55 
4.20 
4.60 
4.;i0 
-2.20 
-2.20 


rJijifharpr. 

59. 11") 
lH,S3i) 

16.  :W 

17.  (^T*' 
13,  ('10 
14.600 
13,»n» 

2;  786 


"  Wagon  bridge. 


If  MeasurtMl  at  Loui»Tille  and  Nashville  Railroad  bridge. 
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tfeon  daily  gage  height,  in  feet,  of  Alabama  River  at  Selma,  Ala.,  for  1904. 


r.            Jan. 

1 

Feb. 

Mar. 

Apr. 

May. 

June.    July. 

Aug. 

Sept.      Oct. 

Nov. 

Dec. 

1.6 

4.7 

.  8.3 

7.4 

2.0 

0.0  !      0.5 

1.5 

2.9 

-1.3 

-1.8 

-0.9 

1.1 

4.0 

7.0 

6.5 

2.1 

1.3  •      3.9 

2.0 

2.0 

-1.4 

-1.8 

-  .9 

1.0 

3.8 

6.1 

5.7 

2.1 

2.8  1      2.8 

3.6 

1.6     -1.4 

-1.8 

-  .9 

1     10 

3.8 

5.7 

5.1 

2.0 

3.0 

2 

6 

4.5 

1.2     -1.4 

-1.6 

-  .8 

1.0 

3.6 

5.5 

4.6 

1.9 

2.8 

2.6 

4.8 

1.2     -1.5 

-1.6 

-  .6 

9 

3.5 

6.4 

4.2 

1.6 

2.6 

1.9 

3.5 

.9     -1.6 

-1.6 

-  .1 

9 

4.0 

5.4 

4.0 

1.4 

2.7 

2.0 

4.8 

.6     -1.6 

-1.6 

.4 

1.0 

6.8 

6.1 

4.2 

1.2 

2.3 

1.7 

8.7 

.3  '   -1.7 

-1.6 

.7 

'      1.0  j    11.0 

9.7 

5.1 

1.2 

2.0         1.5 

16.4 

.3     -1.8 

-1.8 

2.0 

1.9  1    15.6 

11.0 

6.5 

1.2 

2.2 

8  \    22.5 

.4     -1.8 

-1.8 

3.4 

2.6       19.6 

If.  8 

7.4 

1.1 

2.2 

1.3       22.9 

.3     -1.8 

-1.6 

4.0 

3.9       21.0 

10.0 

7.0 

1.1 

1.4 

1.3       20.3 

.2  :    -1.8 

-1.6 

1.5 

5.2       21.5 

9.0 

7.2 

1.1 

.8 

1.3  ;     17.5 

-  .2 

-1.8 

-1.4          4.5 

4.0  i    19.9 

7.9 

7.2 

.8 

.7 

.9  .     15.6 

-  .4 

-1.8 

-1.4          4.0 

:      8.6  i    17.0 

7.0 

6.4 

1.4 

.5 

1.7  j     11.0 

-  .8 

1.8 

-1.4          3.0 

'      2.7       13.0 

7.3 

5.2        1.6 

.2 

2.0 

9.1 

-  .9 

-1.8 

1.4  1       2.5 

,      2.8        9.9 

9.4 

4.1  '      1.6 

.0 

.8 

7.6 

-  .9 

-1.8 

-1.4 

2.0 

3.7  1      7.6 

11.0 

3.8        1.4 

-  .3 

.5 

6.6 

-1.0 

-1.8 

-1.4 

1.5 

4.1         6.1 

11.3 

3.1         1.0 

-  .3 

- 

.1 

5.8 

-1.0 

-1.8 

-1.4 

1.0 

8.1         5.7 

10.1 

2.9 

1.0 

-  .4 

- 

.3 

5.2 

-1.2 

-1.8 

-1.4 

1.0 

4.5        6.0 

8.9 

2.8 

.8 

-  .6 

- 

.1 

4.0 

-1.2 

-1.8 

-1.4 

.5 

4.7        7.0 

7.5 

2.5 

.5 

-  .6 

.0 

3.5 

-1.3 

-1.8 

-1.4 

.5 

5.6        8.3 

6.5 

2.3 

.5 

-1.1 

.1 

2.7 

-1.3 

-1.8 

-1.2 

-  .5 

10.9       10.0 

5.7 

2.1 

.2 

-1.1 

.6 

2.0 

-1.3 

-1.8 

-1.0 

1.4 

12.9       11.8 

5.1 

2.1 

.0 

-1.1 

.8 

1.8 

-1.4 

-1.8 

-  .6 

-l.fi 

12.0       12.0 

5.8 

2.0 

.0 

-1.1 

.8 

2.5 

-1.4 

-1.8 

-  .6 

-1.6 

10.9  ;     12.6 

8.0 

1.9 

-  .2 

-1.0 

.7 

3.0 

-  .9 

-1.8 

-  .6 

-1.6 

9.7  1    10.8 

9.4 

1.9 

-  .4 

-  .6 

.5 

4.0 

-  .4 

-1.8 

.6 

.0 

8.1  1      9.7 

9.7 

1.9 

-  .5 

-  .3 

.4 

8.7 

-  .7 

-1.8 

-  .8 

1.0 

6.6  1 

9.2 

1.9 

-  .5 

-  .3 

.8 

4.0 

-1.2 

-1.8 

-  .9 

6.4 

5.4 

8.3 

-  .2 

.9 

3.H 

-1.8 

6.7 

1 

//  table  for  Alaham 

a  River  at  Selma,  A 

la.,  from 

January  1  to  Decembei 

r 31, 1904. 

l^         Discharge. 

Gage 
beight. 

Discharge. 

Gage 
height. 

Di«.h«n<c.  1  ."-^f. 

Discharge. 

L           Sfctrnd-fed. 

Fett. 

Seamd-fcct. 

Fed. 

Sccoml-ffft.         Fret. 

Scnmfl-ftrt. 

20 

2,700      - 

0.80 

4, 820 

1.00 

7,800      ,     7.50 

20,  700 

10 

2,850      - 

-  .70 

4,980 

1.50 

8,700     ,     8.00 

21,800 

00 

3,000 

- 

-  .60 

5,140 

2.00 

9,600 

8.50 

22,  iKK) 

90 

3,150 

- 

-  .50 

5,300 

2.50 

10,550 

9.00 

24,000 

.80 

3,300    :- 

-  .40 

5,460 

3.00 

11,500     \   10.00 

26,300 

.70 

3,450    j- 

-  .:^ 

5, 620 

3.  50 

12,450     1    11.00 

28,600     1 

.60 

3,600      ' 

-   .20     '       5,780 

4.00 

13,400     j  12.00 

31,000     1 

L50          3,750       - 

-  .10           5,940 

;     4. 50 

14,400     1    13.00 

33, 450     , 

1.40          3,900     1 

0.00           6,100 

■     5.00 

15, 400 

1  14.00 

36,  OCX) 

1.30          4,050     ' 

.  20           6,  440 

j     5. 50 

16,  450 

;  15.00 

38,  ()00     1 

1.20    ,      4,200     1 

.40           6,780 

6.00 

17,500 

1  16.00 

41,300     1 

110         4,350 

.60           7,120 

:     6. 50 

18,5.50     ;  17.00 

44,000     ( 

1.00         4,500 

.  80          7,  Am 

7.  00 

19,  600        n.  00 

46, 700     , 

•W         4,660 

[ 

I 
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The  preceding  table  is  fairly  well  defined  to  gage  height  3.4  feet  The  table  h» 
been  extended  l)eyond  this  limit.  It  ia  baaed  upon  dischaiige  meaaarements  made 
during  1900-1904.  Above  gage  height  18  feet  the  rating  curve  la  a  tangent,  the 
difference  being  275  per  tenth. 

EdimaUd  monthly  discharge  of  Alabama  River  at  Selma,  Ala.,  for  J 904. 
[Drainage  area,  16,400  square  miles.] 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet 


Maximum. 


33,200 

56,320 

29,320 

20,480 

9,790 

11,500 

13, 210 

60,180 

11,310 

4,050 

5,140 

18,970 


Minimum. 


60,180 


7,630 
12,450 
15,610 
9,420 
5,300 
4,350 
5,620 
8,700 
3,900 
3,300 
3,300 
3,600 


Mean. 


14,830 

27,160 

21,890 

14,130 

7,726 

7,259 

8,088 

21,510 

5,865 

3,421 

3,981 

8,467 


3,300       12,030 


Run-<^. 


Second -feet 

per  square 

mile. 


0.963 
1.76 
1.42 
.918 
.502 
.471 
.525 
1.40 
.381 
.222 
.258 
.550 


Depth  in 
incbo. 


1.11 
1.90 
1.64 
1.02 
.57« 
.5% 
.606 
1.61 
.425 
.256 
.2S8 


.781       10.59 


ETOWAH    RIVER  AT  CANTON,  GA. 

This  station  was  established  in  1892  by  the  United  States  Weather 
Bureau.  Measurements  were  begun  in  1896  by  the  United  States  Geo- 
logical Survey.  It  is  located  at  the  wagon  bridge  in  Canton,  Ga.,  one- 
half  mile  above  the  mouth  of  Canton  Creek  and  1,000  feet  upstream 
from  the  Atlanta,  Knoxville  and  Northern  Railway  station.  The  gage 
is  a  heavy  vortical  timber,  bolted  to  the  edge  of  the  left-bank  pier,  on 
the  upstream  side.  The  foot  marks  are  numbered  with  brass  figures. 
The  gage  is  read  once  each  day  by  J.  M.  McAfee,  who  is  paid  by  the 
United  States  Weather  Bureau  for  six  months  of  the  year  and  by  the 
Georgia  Geological  Survey  for  the  other  six  months.  Discharge  mea;*- 
urements  are  made  from  the  upstream  side  of  the  iron  highway  bridge, 
which  is  about  25  feet  above  low  water,  and  to  which  the  gage  is  attached. 
The  initial  point  for  soundings  is  the  river  side  of  the  right-bank  pier 
at  the  end  of  the  main  span.  The  channel  is  straight  for  1,000  feet 
above  and  500  feet  below  the  bridge.  The  current  is  affected  by  a  fish- 
trap  dam  about  1  foot  high,  which  was  constructed  in  1902,  and  which  has 
since  caused  some  trouble  by  being  occasionally  washed  away  and  built 


'] 


MOBILE    RIVER    DRAINAGE    BASIN. 


131 


wn.  Up  to  3  feet  geLge  height  the  river  is  only  116  feet  wide  and 
between  the  piers  on  its  lower  banks.  Up  to  about  14  feet  it  is 
ed  between  its  upper  banks,  which  are  the  abutments  at  the  outer 
f  the  approaches.  Above  this  point  it  begins  to  overflow  the 
u  lands.    The  bed  is  fairly  constant. 

ich  mark  No.  1  is  a  cut  on  a  silver  maple  tree  on  the  east  side  of 
ad,  20  feet  from  the  end  of  the  bridge  on  the  south  or  left  bank 
)  river;  its  elevation  is  20.36  feet  above  the' zero  of  the  gage. 
I  mark  No.  2  is  a  cut  on  a  persimmon  tree  4  feet  from  the  upper 
f  the  bridge  and  10  feet  toward  the  river  from  the  south  end  of 
idge;  its  elevation  is  16. 88  feet  above  the  zero  of  the  gage.  Bench 
No.  3  is  the  center  of  the  head  of  a  large  wire  nail,  driven  hori- 
ly  in  the  side  (toward  the  river)  of  a  walnut  tree  on  the  east  side 

road,  25  feet  north  of  the  north  end  of  the  bridge;  its  elevation 
>2  feet  above  the  zero  of  the  gage.  Bench  mark  No.  4  is  the  top  of 
3n  bar  on  the  top  of  the  left-bank  pier  at  the  end  of  the  center 
if  the  bridge;  its  elevation  is  23.39  feet  above  the  zero  of  the  gage. 

observations  at  this  station  during  1904  have  been  made  under 
rection  of  M.  R.  Hall,  district  hydrographer. 

^>ischarge  measurements  of  Etov:ah  River  at  Canton^  Ga.y  in  1903  and  1904* 


ate. 

Hydrographer. 

Width. 

Area  of 
Mectlon. 

Mean 
velocity. 

height. 
Feet. 

Discharge. 

X)3. 

Feet. 

Square  feet. 

Feet  ]ter  tec. 

Secmd/eet. 

y28 

M.  R.  Hall  .... 

568 
766 

1.62 
3.35 

1.07 
2.50 

922 

27 

0.  P.  Hall 

2,562 
1,873 

7 

E.  C.  Murphy.. 

669 

2.80 

1.80 

\ 

M.  R.  Hall.... 

563 

2.07 

.94 

1,H>6 

\ 

do 

563 

1.99 

.93 

1,119 

ber4... 

do 

520 

1.10 

.51 

570 

ber4... 

do 

523 

1.10 

.51 

575 

rlO 

do 

525 

.98 

.60 

513 

KM. 

M5 

M.  R.  Hall  .... 

114 

531 

1.02 

.50 

542 

3 

0.  P.  Hall 

113 

529 

1.55 

.78 

821 

do 

108 

ia5 

460 
437 

1.08 
.75 

.18 
.04 

497 

*........ 

M.  R.  Hall  .... 

328 

►.......- 

do 

ia5 

109 

438 
437 

.74 

.86 

.04 
.06 

324 

berl  ... 

0.  P.  Hall 

374 

r8 

M.  R.  Hall  .... 

105 

39S 

.50 

-  .38 

197 

r8 

do 

105 

414 

.  55 

"  .25 

227 

rl3 

O.  P.  Hall 

107 

385 

.45 

-  .38 
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}fean  daily  gage  fieigfUy  in  feet,  of  Etowah  River  at  Canton,  Oa.,  for  1904. 

Day. 


10.. 
11.. 
1*2.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov.    r>ec 

0.4 

0.6 

0.7 

0.6 

0.5 

1.3 

0.5 

0.5 

0.1 

-0.4 

col    0. 

.6 

.7 

.6 

.4 

.6 

.4 

1.2 

.1 

-  .4 

.1 

.6 

.9 

.6 

.8 

.3 

.3 

1.2 

.1 

-  .3 

.2 

.6 

.7 

.4 

.3 

.1 

.2 

.5 

.3 

-  .3 

.3 

.6 

.7 

.4 

.3 

.0 

.6 

2.5 

.3 

-  .4 

.4 

.6 

.7 

.4 

.2 

.0 

.4 

.8 

.3 

-  .8 

.3,     i 

.7 

2.1 

.7 

.2 

.6 

.2 

.4 

.1 

-  .3 

.2j 

.5 

1.6 

1.7 

1.0 

.8 

.2 

.3 

8.0 

.0 

-  .3 

.2' 

.5 

1.0 

.9 

.9 

1.1 

.0 

.1 

4.0 

.0 

-  .4 

.2 

.5 

.6 

.8 

.8 

.6 

-  .1 

.0 

1.0 

.0 

-  .4 

.2 

.6 

.6 

.8 

.7 

.3 

-  .1 

.0 

.8 

-  .1 

-  .3 

.2 

.6 

.6 

.8 

.7 

.3 

-  .1 

.2 

1.1 

-  .1 

-  .3 

0 

.6 

.7 

.8 

.6 

.3 

-  .1 

.8 

.8 

-  .2 

-  .4 

.4 

.6 

.7 

2.0 

.5 

.3 

-  .1 

.3 

.5 

-  .1 

-  .3 

.6  • 

.      .5 

.7 

1.2 

.5 

.3 

-  .2 

.1 

.4 

-  .2 

-  .4 

A 

.5 

.7 

.8 

.5 

.2 

-  .2 

.0 

.3 

-  .3 

-  .3 

.3 

1.1 

.7 

.8 

.5 

.2 

-  .2 

.5 

.3 

-  .3 

-  .3 

•3 

.9 

.6 

.7 

.5 

.2 

-  .2 

.2 

.2 

-  .3 

-  .3 

.3 

.7 

.8 

.7 

.5 

.2 

-  .3 

.4 

.1 

-  .3 

-  .3 

.3 

.6 

2.5 

.6 

.5 

.1 

-  .3 

.0 

.2 

-  .3 

-  .3 

.3! 

.5 

1.2 

.6 

.5 

.1 

.2 

.0 

.2 

-  .3 

-  .3 

.3 

,7 

2.6 

1.2 

.6 

.0 

.1 

-  .1 

.0 

-  .3 

-  .2 

■A 

1.7 

1.0 

.6 

.5 

.0 

-  .2 

.1 

.1 

-  .3 

-  .1 

.7 

1.0 

1.0 

.6 

.4 

.0 

-  .3 

.1 

.7 

-  .4 

-  .2 

.h  ' 

.7 

.8 

.8 

.4 

.0 

.1 

.0 

.5 

-  .4 

-  .1 

.4 

.7 

.8 

.8 

.5 

-  .1 

.0 

.1 

.3 

-  .4 

.0 

.3| 

.7 

.7 

.8 

.5 

-  .1 

-  .1 

-  .1 

.4 

-  .4 

.0 

.3  1 

.7 

.6 

.7 

.6 

-  .2 

.1 

.0 

.3 

-  .2 

.0 

.3 

.8 

.6 

.7 

.6 

-   .3 

.6 

.0 

.1 

-  .2 

.0 

.3 

.7 

.7 

.5 

-  .3 

3.8 

.0 

.1 

-  .8 

.0 

.3 

.6 

.6 

1.3 

.0 

.0 

.0 

Rating  table  for  Ktoioah  River  at  Cardony  On.,  from  January  J  to  December  SI,  1904 

Gag( 
heigh 


Gage 
height. 


Feet, 
-0.50 

-  .40 

-  .30 

-  .20 


Di.scharge.  1|   ^^,^ 


Secoml/eet. 
170 
190 
215 
245 


Fret. 

-0.10 

.00 

.10 

.20 


DiHchaige.    I   ,«X, 


Second/ret. 
280 
320 
365 
415 


0.30 
.40 
.50 
.60 


Discharge. 

h?^""!. 

Secondr/cet. 

FceL 

470 

0.70 

532 

.80 

600 

.90 

675 

1.00 

Discharge. 


Saond'/tA 

756 

840 

930 

1.030 


The  above  tal)le  is  l)a*>e<l  upon  discharge  measurements  made  during  1902  to  19 
It  is  well  defiiuMl  lH»tween  gage  heights  —0.5  foot  and  1  foot.  Estimates  ab 
1-foot  gage  height  are  based  on  a  tangent,  the  difference  being  90  per  tenth. 


]  MOBILE    RIVER   DRAINAGE    BASIN. 

EiUimated  monihli/  discharge  of  EUnmh  River  at  Canton,  Ga, ,  far  1904. 
[Drainage  area,  604  tiquare  miles.] 
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DlBoharge  in  second-feet. 

Rnn-off. 

Month. 

Maximnm. 

Minimnm. 

Mean. 

8econd-feet 

persqaare 

mile. 

Depth  in 
inches. 

I,a50 

2,460 

2,010 

1,020 

1,290 

3,540 

840 

7,320 

470 

320 

755 

2,370 

532 
675 
675 
532 
215 
215 
280 
320 
190 
190 
320 
532 

720 
916 
914 
650 
469 
479 
418 
979 
278 
236 
480 
724 

1.19 
1.52 
1.51 
1.08 
.776 
.793 
.692 
1.62 
.460 
.391 
.795 
1.20 

1.37 

1.64 

1.74 

1.20 

.895 

.885 

.798 

1.87 

er 

.513 

.451 

:»r 

.887 

»r 

1.38 

le  vear ., 

7,320 

190 

605 

1.00 

13.63 

ETOWAH   RIVER  NEAR   ROME,  GA. 

station  was  established  August  17,  1904,  by  M.  R.  Hall.  It  is 
at  Freeman's  ferry,  about  5  miles  above  Rome,  Gra.  The  gage 
bree  sections.  The  first  section  is  the  original  gage,  reading 
3ro  to  7  feet,  securely  attached  to  a  sycamore  tree  at  left  edge 
r,  about  250  feet  below  the  ferry.  The  second  section,  reading 
to  20  feet,  is  attached  to  a  chestnut  post  located  10  feet  upstream 
he  first  section  and  10  feet  from  the  edge  of  the  river  (low 
,  post  about  10  inches  in  diameter  and  21  feet  long,  the  bottom 
po.st  extending  to  finu  gravel,  1.50  feet  below  low-water  sur- 
The  hole  is  tilled  with  stone  and  about  one-third  concrete,  the 
:e  being  at  the  bottom  and  near  the  surface  of  ground,  7  feet 
:he  bottom  of  the  post.  The  third  section,  reading  from  20  to 
,  is  attached  to  a  maple  tree  opposite  post,  and  15  feet  farther 
he  water's  edge.  Each  section  of  the  gage  is  of  \\  by  2i  inch 
>ine,  well  painted,  and  graduated  by  V-shaped  grooves,  which 
nted  black.  The  gage  is  made  up  in  5-foot  lengths,  all  of  which 
urely  fastened  to  substantial  supports.  The  gage  is  read  once 
y  by  Frank  H.  Freeman,  who  is  paid  ])y  the  (Georgia  (reological 
Discharge  measuromonts  are  made  from  a  small  boat,  the 
jeing  suspended  from  the  ferry  cable.     Measurements  can  be 
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lsio.18. 


made  from  the  bridge  at  Borne,  as  no  large  quantity  of  water  enten 
the  river  between  the  ferry  and  that  place.  (Jage  heights  may  be 
obtained  at  Rome  by  telephoning  the  observer.  The  initial  point  for 
soundings  is  the  center  of  the  windlass  for  the  ferry  cable  on  the  left 
bank  of  the  river.  The  channel  is  straight  for  about  3,000  feet  above 
and  for  1,000  feet  below  the  station.  The  current  is  swift.  There  is 
a  small  shoal  of  rock  about  50  feet  below  the  gaging  section.  About 
1,000  feet  l)elow  there  is  an  old  fish-trap  dam,  but  this  has  not  been 
used  for  years  and  is  probably  constant.  Both  banks  are  high,  but 
are  subject  to  overflow  during  high  water.  The  bed  of  the  stream  is 
composed  of  small  rock  and  pebbles,  and  is  uniform  and  permanent 
There  is  but  one  channel  at  all  stages,  the  water  being  about  2.5  feet 
deep  at  low  water. 

Bench  mark  No.  1  is  head  of  lag  screw  driven  in  root  of  maple  to 
which  gage  20  to  30  feet  is  attached;  elevation  is  19.26  above  datum. 
Bench  mark  No.  2  is  head  of  nail  driven  in  root  at  Imse  of  maple  tree, 
100  feet  up  river  from  gage;  elevation,  22.18  feet.  Bench  mark  No.  3 
is  center  mark  on  copper  plug  set  horizontally  in  brick  wall  of  F.  B. 
Freeman's  residence,  on  e>ast  end  of  house,  near  northeast  corner,  ']vd 
below  floor  level;  elevation,  27.99  feet  above  datum. 


Discharge  vieasnreinenis  of  Etowah  River  near  Rome,  Ga.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gase 
height 

Disrbaigr. 

August  18  « 

August  18'> 

September  27  ^ . 
Octol)er  Wf 

M.  R.  Hall.... 
do 

W.  K  Hall.... 
do 

f^et. 
156 
295 
2^)0 
2a5 
291 

Snwircffct. 
752 
748 
552 
510 
588 

FcH  per  Kc. 

1.40 

1.42 

.85 

.78 

.98 

Ftti. 
2.00 
2.03 
1.37 
1.26 
1.50 

1,W9 

1,01)4 

470 

% 

Novenil)er  8  '* .  _ 

do 

574 

«At  Ruiiie,  StM'ond  Avenue  Bridge. 

fc  At  Freemau'H  ferry,  6  milee  above  Rome. 


'] 
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^fean  ditily  gage  height ^  in  feet ^  of  Etowah  River  near  Rointj  Ga.^  for  1904- 


Aug. 

Sept. 

Oct. 

Nov. 

1.30 
1.30 
1.50 
1.40 
1.50 
1.60 
1.55 
1.55 
1.55 
1.56 
1.40 
1.40 
al.50 
1.60 
1.75 
1.60 

Dec. 

1.56 

1.65 

1.60 

1.70 

1.80 

3.10 

3.00 

2.20  ' 

1.90 

1.80 

1.90 

1.95 

1.80 

1.70 

1.70 

1.65 

Day. 
I7...y.7..... 

Aug. 

Sept. 

Oct. 

1.30 
al.30 
1.25 
1.35 
1.30 
1.80 
1.30 
1.20 
1.25 
1.30 
L30 
1.30 
1.30 
1.30 
1.30 

Nov. 

Dec. 

1.75 
1.75 

1.30 
1.30 
1.25 
1.35 
1.30 
1.30 
1.30 
1.30 
1.25 
1.20 
1.35 
1.35 
1.40 
1.30 
1.^ 
1.30 

2.10 
2.05 
2.10 

.1.85 
1.80 
2.50 
1.70 
3.40 

a3.00 
2.10 

a2.50 
2.80 
2.30 
1.90 
1.90 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.35 
1.35 
1.35 
1.35 
1.35 
1.35 

1.60 
1.56 
1.55 
1.66 
1.56 
1.56 
1.60 
1.90 
1.76 
1.60 
1.60 
1.66 
1.56 
1.66 

1.70 

18 

1.75 

; 

1.70 
1.70 
1.75 
1.80 
1.70 
1.65 
1.60 
al.GO 
1.60 
1.60 
1.50 
1.50 
1.50 
1.45 

19      

1.70 

;- 

21 

1.70 

1.65 

22 

1.60 

1  23 

1.60 

24 

25 

1.60 

1.60 

26 

1.70 

27 

1.70 

1 

,  28 

3.00 

1 

'  29 

3.40 

! 

30 

2.50 

1 

31 

2.00 

i 

^Interpolated  (no  record), 
r  tahlefor  Riomih  River  near  Roine^  Ga.^  from  August  17  to  December  31  j  1904- 


t. 

Discharge. 
Sfcrmd/ert. 

1     Gage 
height. 

1 
Discharge.  ; 

Second-feet. 

Gage 
height. 

Discharge. 
Second-feet. 

height. 

Discharge. 

i      I^et. 

Feet. 

:      Pset. 

Strondfeet. 

360 

!     1.80 

830 

2.40 

1,500 

1     3.00 

2,  320 

425 

i     1.90 

930 

2.50 

1,625 

3.10 

2,470 

495 

■     2.00 

1,035 

2.60 

1,755 

3.20 

2,625 

570 

i     2.10 

1,145 

2.70 

1,890 

!    3.:^ 

2,785 

650 

2.20 

1,260 

2.80 

2, 030 

!     3.40 

2,950 

71^5 

2.30 

1,380 

2.90 

2,175 

1 
1 

ilK3ve  table  ih  bafle<l  ui>on  5  discharge  measureiuents  made  during  1904  and  1 
ebniary,  1905.     It  is  well  define<l. 

Estimated  monthly  discharge  of  Etmvah  River  nenr  Rome^  Ga.^for  1904^ 
[Drainage  area,  1,854  square  miles.] 


Month. 


(17-31) 
l>er 

i)er 

)er 


Discharge  in  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Me»in. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

2,  950 

7:^5 

1,384 

0.  746 

0.416 

S30 

4(>0              588 

.317 

.3.54 

495                Wm  1           423 

.228 

.  263 

930  ■             425 

()14 

.  331 

.  369 

2,950               (UO 

1,027 

.  554 

.639 
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COOSA   RIVER  AT  RIVERSIDE,  ALA. 


[so.  IK. 


This  station  was  established  September  25, 1896,  by  M.  R.  Flail.  It 
is  located  at  the  Southern  Railway  bridge,  Riverside,  Ala.,al)out4 
miles  below  Lock  No.  4.  The  24-inch  boxed  chain  gage  is  fastened  to 
the  downstream  guard  rail  at  a  point  670  feet  from  the  initial  point 
for  soundings.  The  length  of  the  chain  from  the  marker  to  the  end 
of  the  weight  is  35.02  feet.  The  gage  is  read  oijce  each  day  by  S.  T. 
Waits.  Discharge  measurements  are  made  from  the  railway  bridg? 
to  which  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
water  face  of  the  abutment  on  the  left  bank,  downstream  side.  Dis- 
tances are  marked  on  the  guard  rail  with  white  paint.  The  channel 
is  straight  al)ove  the  station  for  about  400  feet  and  below  for  about 
8,000  feet.  The  current  is  swift,  but  is  broken  by  a  ledge  of  rock3<iO 
feet  above  the  l)ridge.  The  channel  is  614  feet  between  bridge  abut- 
ments and  is  broken  )>y  four  piers.  The  width  at  ordinary  stages  u» 
al)out575  feet.  Both  Imnks  are  high;  the  left  bank  is  liable  to  over- 
flow, but  all  water  passes  beneath  the  bridge.  The  bed  of  the  stream 
is  rocky  and  permanent  and  not  very  rough. 

Bench  mark  No.  1  is  the  capstone  on  the  circular  pier  of  the  turn 
span,  the  elevation  of  which  is  26.80  feet  above  gage  datum.  Bench 
mark  No.  2  is  a  copper  plug  set  in  sol  id  rock  on  the  right  bank,  about 
100  feet  above  the  bridge.  Its  elevation  is  11.95  feet  above  gage 
datum.    The  observer  is  paid  by  the  Alabama  Geological  Survey. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  meamremmU  of  C\H>m  River  at  Rit^ertide^  Ala.^  in  1903  and  J 904. 


hH)X 

March  U>... 
April  11  .... 

June  20 

July  22 

Aujriist  2()... 
OctolH'r  1... 
Novoinbt^r  13  ..; <1 

.hinuary  19  . 
Fehniarv  1 1. 


HyilrtigrHphcr. 


I.  M.  (iileH 

....do 


do 
do 
do 
d(» 


J.  M.  <;ile8 

M.  K.  and  W.  K. 
Hall. 

J.  M.  (iiles 

....do  

Au^ruHt  23 j do 

SopU'nd)er  20  . .    A.  T.  MitrhcKMon. 

St»pteml)er  21  ..| do 

Noveinlx»r  2  . . .,  J.  M.  (lilen 


May  20. 
Jiinr  27- 


'    Width. 

Area  of 
seotion. 

Squarc/eii. 

Mean 
veliK'lty.     . 

J'Yetpertrr.  ' 

h^sr. 

rh*nff. 

1      Ftrl. 

/w. 

Scc./tft 

1         570 

8,977 

4.46 

10.75 

4O,U70 

1         560 

7,680 

4.00 
1.79  ^ 

8.80 

:iO,:io 

!         500 

4,120 

2.87 

7.374 

4tl2 

3,871 

1.43 

2.:io 

5.M9 

429 

3, 2'M 

1.24  1 

1.64 

4.  an 

!         405 

2,865 

.94  . 

i.a5 

i.',6!i: 

430 

3.113 

1.01  1 

1.37 

3,i:Vi 

1         440 

3, 444 

i 

1. 16  ; 

1.88 

3,  HUH 

1         528 

1 

4,785 

2.27  , 

4.10 

10.  S'^^ 

40^^ 

2,  895 

.94  1 

1.25 

2.:n 

1         407 

2,  861 

.90 

1.15 

2,.'W.' 

1        497 

3,  2t>8 

.97  1 

1.45 

3,1'^ 

!         48S 

2,947 

.57,' 

.60 

1,681 

[         485 

2,  78:^ 

.56 

.53 

1,55: 

;          433 

I 

2,  625 

.48 

.38 

1.250 

LL  AND 
HOYT. 
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yfean  daily  gage  height ^  in  fed,  of  doom  River  at  River/tide j  Aki,,  for  1904. 


I>iiy. 


Jan. 


1.35 

1.30 
1.90 

1.25 

1.25 

1.20 

1.20 

1.20 

1.20 

1.20 

1.25 

1.30 

1.30 

1.30 

1.40 

1.45 
1.50 

1.80 

► 

1.90 

1                

2.10 

2.25 

» 

2.50 

I 

4.45 
6.10 

» 

5.00 

% 

4.80 

4.00 

8 

3.70 

» 

3.30 

0 

2.55 

1 

2.30 

Feb. 

•2.10 
2.06 
2.06 
2.00 
2.00 
1.90 
1.95 
2.75 
3.35 
3.56 
4.06 
3.96 
3.70 
3.36 
3.06 
2.90 
2.30 
2.35 
2.50 
2.90 
3.25 
8.80 
4.90 
5.45 
6.06 
6.80 
4.80 
3.80 
3.30 


Mar.  ,  Apr. 


2.9U 
2.60 
2.45 
2.60 
2.H5 
3.05 
3.90 
4.30 
4.80 
6.20 
4.80 
4.30 
4.30 
4.30 
4.06 
4.00 
3.90 
3.70 
3.80 
3.80 
3.50 
3.20 
3.30 
6.30 
6.10 
6.85 
6.20 
6.90 
6.60 
4.90 
4.40 


May. 


4.00 

3.60 

3.40 

3.10 

3.00 

2.75 

2.70 

8.20 

3.80 

5.10 

5.20  i 

4.90 

4.20 

3.50 

3.00 

2.80 

2.70 

2.60 

2.40 

2.40 

2.36 

2.26 

2.20 

2.20 

2.15 

2.15 

2.15 

2.40 

2.50 

2.60 


2.30 
2.16 
2.10 
1.90 
1.90 
1.80 
1.75 
1.80 
1.90 
1.80 
1.80 
2.60 
2.20 
2.10 
2.00 
1.70 
1.60 
1.50 
1.56 
1.50 
1.40 
1.&5 
1.30 
1.80 
1.20 
1.20 
1.16 
1.15 
1.20 
1.20 
1.80 


June. 


2.80 

2.70 

2.80 

3.00 

2.56 

2.06 

1.70 

1.65 

1.65 

1.95 

2.00 

1.70  I 

1.50  j 

1.30  I 

1.15  I 

1.15  ' 

1.05 

1.06 

1.06 

1.00 

1.00 

1.00 

1.00 

1.40 

1.50 

1.40 

1.20 

1.00 

1.60 

2.25 


July. 

AUR. 

Sept. 

2.60 

1.16 

1.20 

2.56 

1.35 

1.20 

2.30 

1.50 

1.20 

2. 15 

2.60 

1.10 

1.90 

2.80 

1.00 

1.45 

3.00 

1.00 

2.10 

3.80 

1.00 

2.16 

4.20 

1.00 

1.56 

3.80 

1.00 

1.40 

4.85 

1.00 

1.40 

6.26 

.96 

1.40 

6.40 

.95 

1.40 

4.16 

.86 

1.25 

3.20 

.80 

1.28 

2.70 

.70 

1.25 

2.6.') 

.60 

1.30 

2.30 

.60 

1.30 

2.15 

.60 

1.40 

1.96 

.60 

1.65 

1.76 

.60 

1.50 

1.65 

.76 

1.30 

1.50 

.90 

1.10 

1.46 

.90 

1.10 

1.&5 

.90 

1.10 

1.30 

.75 

1.16 

1.25 

.60 

1.20 

1.25 

.60 

1.20 

2.00 

.65 

1.20 

1.90 

.65 

1.10 

1.55 

-.55 

1.15 

1.40 

0.50 
.50 
.50 
.50 
.60 
.66 


.65 
.50 
.50 
.60 
.60 
.45 
.40 
.40 
.40 
.40 
.40 
.86 
.36 
.35 
.35 
.36 
.35 
.85 
.35 
.35 
.35 
.35 
.35 


Nov. 


0.86 
.40 
.46 


Dec. 

0.70 
.80 
.80 
1.00 
1.70 
2.75 
3.20 
3.75 
3.60 
3.20 
8.00 
2.85 
2.60 
2.40 
2.00 
1.60 
1.30 
1.25 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.70 
2.90 
8.75 
5.00 
5.20 


Hating  taUe  for  Coona  River  at  Riivrnde,  AIn.y  from  January  1  to  Dereniher  Sly  1904. 


&Zu 

Discharge. 

height. 

Discharge. 
Seamd-feet. 

(iage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second -feet. 

Fed. 

Second-feet. 

Ff'et. 

Second-feet. 

.30 

1,150 

1.40 

3,010 

2.  40 

5, 425 

3.80 

9,780 

.40 

1,300 

1.50 

3,215 

2.50 

5, 695 

4.00 

10,480 

.50 

1,450 

1.60 

3.430 

2.m 

5,970 

4.20 

11,200 

.60 

l,6a5 

1.70 

3,  655 

2.70 

6,  250 

4.40 

11,920 

.70 

1,760 

1.80 

3,890 

2.80 

6, 540 

4.60 

12,640 

1     .80 

1.920 

1.90 

4,130 

2.90 

6,  835 

4.80 

13,  360 

.90 

2,085 

2.00 

4,  380 

3.00 

7, 135 

5.00 

14,080 

1.00 

2,255 

2.10 

4, 635 

3.20 

7,750 

5.  50 

15,*)00 

1.10 

2,  AliTy 

2.20 

4,  895 

3.  40 

8,400 

6.00 

17,750 

1.20 

2,620 

2.  30 

5,160 

3.  m 

9,  080 

(\.  50 

19.600 

1.30 

2,810 

138 
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[.so.  127. 


The  preceding  table  in  based  upon  seven  dischai^  meafloreinents  made  daring 
1904  and  several  older  measurements.  It  is  well  defined  between  gage  heights  0.4 
feet  and  4  feet.    The  table  has  been  extended  beyond  these  limits. 

EstinuUed  monthly  discharge  of  Coosa  River  at  Riverside,  AUi.,  /or  1904, 
[Draina^re  area,  7,065  square  miles.] 


Month. 


January 

February  

March 

April 

May '. . . 

June 

July 

August 

Septeml)er 

Octol^er 

November 

December 

The  year 


DiHchargre  in  second 

Maximum. 

Minimum. 

14,440 

2,620 

17,940 

4,130 

20,900 

5,660 

14,800 

4,7a5 

5,970 

2,527 

7,135 

2^255 

5,970 

2,435 

18,680 

2,527 

2,620 

1,528 

1,605 

1,225 

1,920 

1,225 

14,800 

1,760 

20,900 

1,225 

Mean. 


Rnn-off. 


Second-f«et 

permoare 

mile. 


5,228  I 
8,391   i 
11,370  I 
7,462  I 
3, 676 
3,598 
3,314 
6,118 
1,987 
1,351 
1,713 
5,127 


4,945 


0.740 
1.19 
1.61 
1.06 
.520 
.509 
.469 
.866 
.281 
.192 
.242 
.726 


DqtUiiB 
iDctai 


0.85S 

1.28 

!.« 

1.18 
M 
M 
M 

.314 
.221 
.2:0 
.837 


.700!     9.52 


OOSTANAUI.A   RIVER   AT   RE8ACA,  OA. 

This  station  was  maintained  by  the  United  States  Geological  Survey 
fi'oni  August  1,  1896,  to  April  30,  18J)0.  During  this  time  it  was  also 
maintained  by  the  United  States  Weather  Bureau  as  a  half-j^ear  station. 
The  gage  height  records  are  now  taken  for  the  Weather  Bureau  during 
the  entire  year  by  their  local  observer,  G.  A.  Norton.  The  station  is 
located  at  the  bridge  of  the  Western  and  Atlantic  Railway,  which  is  in 
the  town  of  Kesaca,  800  feet  south  of  the  depot.  A  heavy  timber  gage  is 
attached  vertically  to  the  downstream  side  of  the  center  pier.  Discharjiie 
measurements  are  made  from  the  downstream  side  of  the  iron  through 
bridge  to  which  the  gage  is  attached.  The  bridge  consists  of  three 
spans  of  120  feet  each,  and  480  feet  of  trestle  approach  at  the  left  bank. 
The  left  bank  span  of  the  bridge  is  entirely  outside  of  the  river,  except 
at  high  water.  Measurements  are  also  made  from  a  boat  at  the  fern 
al)out  2(X)  feet  alx)ve  the  })ridge,  where  the  section  is  somewhat  better. 
The  initial  point  for  soundings  is  the  end  of  the  bridge  at  the  right 
bank,  downstream  side.  The  channel  is  slightly  curved,  the  same 
curve  extending  about  300  feet  above  and  below  the  bridge.  The  cur- 
rent is  moderate,  becoming  mther  sluggish  at  low  water.  The  right 
bank  is  rock  at  the  edge  of  water,  and  has  solid  stone  abutment  and 
railroad  embankment,  which  is  above  high-water  level.     The  left  bank 
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low,  cultivated,  and  overflows  during  high  water  480  feet  to  the  end 
'.the  trestle.  The  l)ed  of  the  stream  is  composed  of  rock  near  the 
ght  bank,  butother  parts  appear  to  be  sandy.  To  the  leftof  the  pier 
is  nearly  filled  up  with  logs  and  brush.  There  is  one  channel  broken 
T  one  pier  at  ordinary  water.  Bench  mark  No.  1  is  the  top  of  the 
»wnstream  end  of  the  second  crossbeam  from  the  right  bank.  Its 
evation  is  28.94  feet  above  the  datum  of  the  gage.  Bench  mark  No. 
established  March  14,  1905,  is  a  cross  mark  on  the  top  of  the  lime- 
one  bowlder  on  the  north  side  of  the  river,  about  130  feet  from  the 
id  of  the  railroad  bridge  and  40  feet  west  of  the  railroad  track.  Its 
evation  is  34.23  feet  above  the  datum  of  the  gage. 

COOSA WATTEE   RIVER  AT  CARTERS,  GA. 

This  river  is  formed  by  the  junction  of  Ellijay  and  Cartecay  rivers 
:  Ellijay,  Ga.,  and  flows  in  a  southwesterly  direction,  joining  the 
onasauga  to  form  the  Oostanaula.  Its  drainage  area  is  for  the  most 
art  mountainous  and  covered  with  forest  growth.  This  station  was 
itablished  August  15,  1896,  by  M.  R.  Hall,  at  the  iron  highway 
ridge  at  Carters,  Murray  County,  (ja.,  about  20  miles  northeast  of 
alhoun,  the  most  convenient  railroad  station.  Cai1;ers  is  at  the  head 
f  navigation,  small  boats  running  to  Kome,  Ga.,  and  the  Coosa  River 
elow.  It  is  at  the  foot  of  the  great  shoals  made  by  this  stream  in 
itting  through  the  Cohutta  Mountains. 

A  standard  chain  gage  is  attached  to  the  downstream  side  of  the 
ridge  in  the  third  panel  from  the  right  bank.  The  original  length  of 
le  chain  before  it  was  boxed  was  37.08  feet  from  the  end  of  the 
eight  to  the  marker.  On  March  17,  1905,  the  gage  was  replaced  by 
boxed  gage  of  the  24-inch  iron  top  type,  and  the  length  of  the  chain 
as  made  36.57  feet  from  the  end  of  the  weight  to  the  marker,  the 
ituni  remaining  the  same.  The  observer  is  R.  P.  Messer,  a  merchant 
i  Carters,  Ga.,  who  is  paid  by  the  Georgia  Geological  Survc} . 
Discharge  measurements  are  made  from  the  single-span  highwa}- 
ridge  and  its  approaches.  The  initial  point  for  soundings  is  land 
de  of  the  pier  on  the  right  liank.  The  channel  is  curved  for  1,000 
set  above  and  500  feet  below  the  station.  The  current  is  swift  and 
roken.  Both  banks  are  high,  but  overflow  at  flood  stiiges.  Tlie  })ed 
f  the  stream  is  of  gmvel,  and  is  not  liable  to  change. 
Bench  mark  No.  1  is  the  top  of  tlie  cylindrical  iron  pier  at  the  right 
ink,  downstream  side.  Its  elevation  is  80.35  feet  aliovo  gage  datinn. 
ench  mark  No.  2,  established  March  17,  1905,  is  a  stone  ])ost  set 
ito  the  ground  on  the  noilh  side  of  the  river  al)()ut  800  feet  from  tlie 
ad  of  the  iron  bridge  and  on  the  west  side  of  the  road  leading  toward 
irter's  mill.  The  elevation  of  the  to])  of  the*  post  is  2:^.15  feet  above 
lie  datum  of  the  gage. 

The  observations  at  this  station  during  1904  have  be<Mi  made  under 
he  direction  of  M.  li.  HnW,  (iishict  liydrogva\)\\eY. 
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iyi»charge  meamrefneiits  of  (bomwcUtee  River  at  CnrterSf  Ga,^  in  1903  and  1904. 


DHltf. 


Man*h  IH  »,.,.. 
jHjy2*J  _.„.,,. 

Sei>teinber H  ..^ 

DwvmlxT  HI . . . 

1904. 
Minli  ir* 

May  26 

Jiiue2ii 

Augui^t  2:i 

l)tjt«iiibt*r  IJL , , 


Uyftmifniphfr 


ilri  „_ 

. ...  -do - 

O.  R  Hull- 

..---do..-- 


O.  1\  HiUk 
iio.... 

do  ,,., 

*lo._. 

M.  K  TIall 


Widtb. 


Jt*i 


118 
lOT 
107 
104 

m 

102 

100 


ArvKof 


r»i8 

2t^ 
2^5 

247 

418 
2S60 

2o;i 
1«1 

191 
180 


AM 


:i08 
2,53 
Lrt7 
1.72 

L55  I 


lielgfat 

2.  as 


I 


1.6K 

2,50 
1,70 
L46 

1.12 
1.44 
1,20 


1,  22 
1,07 
l,2t> 

2,60 
I.:*! 
,99 
.85 
.,W 
.H2 

.7a 


m 

n 
m 

l.(Ha 


^f^'an  daily  gage  height,  in  feet,  of  Coosaiixittec  River  at  C-arterSy  Ga.,  for  1904. 


Day. 


Jan. 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31. 


l.'iO 
1.10 
1.40 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 

l.:«) 
l.:tf) 
i.:u) 

1.30 
1.20 
1.30 
2.80 
1.90 

\.m 

1.40 
1.40 

4.  •.ir^ 

3.00 
2.30 
2.00 
1.70 
1.60 
1.50 
1.50 
1.5<) 
1.50 


Feb. 

1.50 
1.50 
1.50 
1.50 
1.40 
1.30 
1.40 
2.80 
2.60 
1.80 
1.60 
1.50 
1.50 
1.40 
1.70 
1.70 
1.60 
l.(K) 
3.40 
3.00 
2.  ;u) 
4.  SO 
3. 50 
2. 40 
2. 20 
2.10 
2.00 
1.80 
1.80 


Mar.      Apr. 


1.70 
1.70 
1.70 
3.50 
3. 75 
3.00 
3.00 
2.50 
2. 20 
2.10 
2.00 
1.90 
1.80 
4.80 
2.80 
2. 20 
2.10 
2.00 
1.80 
1.80 
1.80 
2.00 

5.20  ■ 

I 
3.80 

2.90  I 

2.80 

2.80  I 

2.00  I 

2.50' 

2.40  I 


May.  I  June.    July.     Aug.     Sept.  .  Oct.   I  Nov.  |  Ikt. 


2.  ;U)  ' . 


2.20 

2.20 

2.10 

2.00 

1.90 

1.90 

1.90 

4.00 

3.00 

2. 50 

2.30 

2. 20 

2.00  I 

1.90 

1.90 

1.90 

1.80 

l.HO 

l.SO 

1.80 

1.80 

1.80 

1.80 

1.70 

1.70 

4.00 

2. 50 

2.00 

1.80 

1.70 


1.70 
1.70 
1.70 
2.00 
1.80 
1.70 
1.70 
4. 45 
3.00 
2.00 
1.80 
1.70 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 
1.50 
l.TiO 
1.50 
1.50 
1.40 
1.40 
l.M) 
l.:tt) 
1.30 
1.20 
1.20 
1.20 
3.70 


I 

2.00 
1.80 

1.50  i 

1.30 

1.20  j 

3.10 

3.00  I 

2.00  I 

1.80  ! 

l.W 

1.30  I 

1.30 

1.20 

1.20 

1.20 

1.20 

1.10 

1.10 

1.10 

1.00 

3.00  I 

2.00  I 

1.50  j 

1.20 

1.00 

1.00  , 

1.00  ' 

1.2« 

1.20  I 

1.80  I 


1.10 
1.00 
1.00 
1.00 
1.00 
1.40 
1.30 
1.80 
1.50 
1.20 
1.00 
2.05 
1.70 
1.20 
1.00 
1.00 
1.80 

i.:w 

1.00 
1.00 

.90 
1.80 
1.50 
1.00 
1.00 
1.00 

.90 
1.10 
1.00 
1.00 


5.00 

2.00  ' 

1.50  I 

1.30  I 

1.60  ! 

1.20  I 

1.10 

1.60  ' 

2.00 

1.50 

1.40 

1.30 

1.10 

1.00 

1.00 

1.00 

1.00 

1.00 
.90 
.90 
.90 
.80 
.80 
.80 
.90 

1.00 
.90 

1.00 
.90 
.«X) 
.80 


0.80 
.70 
.70 
.70 
.90 
.80 
.70 
.70 
.60 
.60 
.60 

.50 
.50 
.70 
.60 
.60 
.50 
.50 
.40 
.40 
.40 
..50 
.50 
.50 
.45 
.50 
.50 
.50 
.;iO 


0.50  I 
.50  I 
.50 

.45  I 
.45  I 
.45 

.«! 

.45  I 

.40 

.40  I 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 

.40 


.40 


I 


.40  I 

.40  I 
.40  '. 


.40; 

.40 
.70 
.tJO 

.eo 

J*) 

.fiO 
.50 

.fiui 

.40  I 
.40 
.40 
.40  1 
.40 
.40 
.40, 
.40 
.40 
.40 
.40 
.50 
.«), 
.60 
.60 
.60 
.60  I 
.50 
.50  1 
1.80  ' 


•iOD 

2.30 
I.* 
1.60 
1.* 

i.a 
].* 
i.a' 
i.-j) 

1.10 

iw 

1.00 

i.uo 

.80 
.» 
.90 
.»> 
.85 
.85 
.i^ 
.S5 
.» 
.# 
.HO 
1.00 

l.» 

:i.90 
4.00 
•.M«> 
\.^ 
1.^ 
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Uing  fnfflefor  (\Mmtuxittee  River  at  Carters,  Oa,,from  January  J  to  December  SI,  1904. 


<iage 
height. 

DiKharge. 
Second-feet. 

Gage 
height. 

DiMcharge.  ' 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Ftet. 

Feet. 

Second-fecL 

Feet. 

Seeond/eet. 

lyxL 

Second-feet. 

0.40 

184 

1.80 

650 

4.20 

2,000 

9.50 

5,790 

.50 

202 

1.90 

698 

4.40 

2,130 

10.00 

6,150 

.60 

222 

2.00 

747 

4.60 

2,270 

11.00 

6,870 

.70 

244 

2.20 

848 

4.80 

2,410 

12.00 

7,590 

.80 

269 

2.40 

952 

5.00 

2,550 

13.00 

8,310 

.90 

296 

2.60 

1,058, 

5.50 

2,910 

14.00 

9,030 

1.00 

326 

2.80 

1,166  ! 

6.00 

3,270 

15.00 

9,750 

1.10 

358 

3.00 

1,275 

6.50 

3,630 

16.00 

10, 470 

1.20 

393 

3.20 

1,385 

7.00 

3,990 

17.00 

11,190 

1.30 

430 

3.40 

1,500 

7.50 

4,350 

18.00 

11,910 

1.40 

470 

,      3.60 
'       3.80 

1,620 

8.00 

4,710 

19.00 

12,630 

1.50 

512 

1,740 

8.50 

5,070 

20.00 

13,350 

1.60 

557 

4.00 

1,870 

9.00 

5,430 

21.00 

14,070 

1.70 

603 

1 

i 

The  alwve  table  ia  baaeii  upon  seventeen  discharge  measurements  made  during 
02,  1903,  and  1904.  It  is  well  defined  between  gage  heights  0.5  foot  and  4.5  feet. 
le  table  has  l^een  extended  beyond  these  limits  to  gage  height  5.5.  AV>ove  gage 
;ight  4.8  feet  the  rating  curve  is  a  tangent,  the  difference  being  73  per  tenth. 

EstiimUed  monihly  discharge  of  Coosawaltee  River  at  Carters,  Ga.,  for  1904. 
[Drainage  area,  531  H<iuarc  miles.] 


Discharge  in  second-feet. 


Run-off. 


Month. 


Maximum. 


Jiuary 

?braary 

arch 

pril 

ay 

me 

iiy 

QgUSt 

Jptember 

ctober 

fovember 

^mber 

The  year 


097 
410 
694 
870 
165 

3;^ 

772 
2,  550 
2f>6 
202 
650 
1,870 

2,604 


Minimum.        Mean. 


'  Second- feet 

per  sauare 

mile. 


358 
430 
603 
603 
393 
326 
2<M> 
269 
184 
184 
184 
269 

184 


575 
791 
1,06:^ 
823 
659 
549 
408 
453 
220 
187 
215 
524 

539 


1.08 

1.49 

2.00 

1.55 

1.24 

1.03  i 
,7(>8  I 
.853  ; 
.414 
.352 
.405  I 
.987  I 

1.01 


Depth  in 
inches. 


1.24 
1.61 
2.31 
1.73 
1.43 
1.15 
.885 
.983 
.462 
.406 
.452 
1.14 

13.80 
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CARTECAY   RIVER   NEAR  CARTECAY,   GA. 


I110.IS. 


This  station  was  established  June  27,  1904,  by  M.  R.  Hall.  It  is 
located  at  the  Cartecay  Bridge  on  the  public  road  6  miles  southeast  (up- 
stream) from  Ellijay,  Ga.,  and  li  miles  northwest  from  Cartecay,  Ga. 
Turkey  Creek  enters  from  the  south  side  and  Owltown  Creek  from 
the  north  side  between  this  point  and  Ellijay.  There  is  probably  no 
considerable  interference  from  dams  above  the  station.  The  gage  b*  a 
vertical  10-foot  timber,  graduated  to  feet  and  tenths,  fastened  to  a 
2-inch  by  4-inch  oak  scantling,  which  is  spiked  to  the  sill  and  downstream 
post  of  trestle  bent  at  the  right  bank.  The  gage  is  read  once  each  (la; 
by  S.  A.  Burrell,  who  is  paid  by  the  Greorgia  Geological  Survey.  Dis- 
charge measurements  are  made  from  the  downstream  side  of  the  single 
60- foot  span  wooden  bridge  to  which  the  gage  is  attached.  The  bridge 
has  an  approach  on  the  right  bank  of  24  feet  and  on  the  left  Iwnk  of 
26  feet.  The  floor  is  about  16  feet  above  low  water.  The  initial  point 
for  soundings  is  the  edge  of  the  abutment  on  the  right  bank,  down- 
stream side.  The  channel  is  straight  for  about  500  feet  above  and 
below  the  station.  The  current  is  swift.  Both  banks  are  high,  but 
are  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  rock 
and  is  permanent,  the  water  flowing  in  one  channel.  The  bench  mark 
is  the  top  of  the  downstream  end  of  the  first  floor  beam  from  the  right 
bank,  marked  })y  nails  and  white  paint.  Its  elevation  is  16.50  feet 
above  the  zero  of  the  gage. 

Discharge  measurement  of  Cartecay  River  near  Cartecay ^  Ga,,  in  1904. 


Date. 


May  « 

Juno  27 

Aujriist.'n... 
October  12 
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an  daily  gage  height^  infeety  of  Cartecay  River  near  Carlecay,  Ga.,  for  1904. 


July. 


1.10 
l.fiO 

a.  30 

l.flO 
1.15 
3.liO 
6.46 
2.  SO 
2.10 
l.SO 


Ati«. 


LIO 
LA5 

1,W 

1..W 
l.*fi 
1,111 

2.10 
1.70 

1.36 


Bept. 


Oct. 


,85 
1.30 
1.10 
.90 
.90 
,8^ 
.80 
1.40 

.m 
.m 
,m 

.Tfi 
.HO 


.65 


No¥, 


0.75 
•  SO 
,«0 
.«& 
,90 
.80 
.85 

.9& 

.90 
1.30 
].30 
I.IO 

.flO 

.so 


DtiC. 


I>4J. 


1.15 
.00 
1. 10 
KUO 
l.W 
L20 
LS» 
t.lO 
l.UO 
LOO 
.W 
,W) 

.1*0 

.«Pv 


17.,. 
IH... 
1»... 
20. „ 
31,. . 

2S„. 
24... 


27  ... 
2K.., 
29,.. 

30... 

m ... 


Ju]y.  Aug. 


1.90 

tso 
a.  06 
s.a6 

2.30 
1.70 
l.W 

i.^ 

1.9S 
l.SO 
1.26 

l.to 

1,21) 
1.10 


1.25 

&.55 

1.90 
1.70 
L30 
t,25 
3.35 
2.70 

hm 

M5 

1.10 

,w 


Sept. 
l.W 

2.10 
.40 
-TO 
.^ 
.flO 

2.30 

2.1fi 
.»5 

1.90 
.^ 
.80 

1.20 
.90 


Oct. 

0.70 
.70 
.75 
.00 
.^ 
.'& 
.75 
.76 
.66 
.AO 
.0 
.70 
.7rj 
.70 
.70 


Kov. 


0-76 
,N0 

.90 
.80 
.95 

.eo 

.«fi 
,80 
.80 
.8ft 

1.30 


Dec, 


0.90 

.85 
.80 
.76 
.76 
.70 
.70 
.90 
J.  10 
.90 
.90 
2,fiO 
2.20 
1.30 


dMiflsing. 
ELLIJAY   RIVER  NEAR   ELLIJAY,  OA. 

.s  station  was  established  June  28,  1904,  by  M.  R.  Hall  for  the 
»se  of  making  a  series  of  miscellaneous  measurements.  It  is 
d  at  a  wagon  bridge  about  one-half  mile  east  of  EUijay,  Ga.,  and 

the  same  distance  above  the  junction  of  Ellijay  and  Cartecay 
..  A  section  of  gage  staff,  graduated  by  feet  and  tenths  from  2 
set,  is  nailed  to  the  downstream  vertical  post  at  the  right  bank, 
bench  mark  established  for  reference.  Regular  gage  readings 
ot  maintained.  Discharge  measurements  are  made  from  the 
wooden  wagon  bridge,  having  two  40-foot  spans  and  50-foot 
aches  on  each  bank.  The  initial  point  for  soundings  is  the  end 
5  bridge  at  right  bank,  on  the  downstream  side.  Both  banks 
;i*aight  for  about  500  feet  above  and  below  the  station.  The 
bank  is  about  12  feet  high  and  the  left  bank  is  about  10  feet 

Both  banks  are  bordered  by  fields  and  are  subject  to  overflow. 

is  one  channel  broken  by  one  wooden  pier.  The  bed  of  the 
a  is  composed  of  rock,  partly  sloping,  and  the  current  ranges 
very  swift  above  the  station  to  sluggish  below.  The  bench 
is  a  small  nail  and  white  paint  mark  in  downstream  vertical  post 
ht  bank.     Its  elevation  is  7.00  feet  above  the  gage  datum. 
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Discharge  measiiremenUi  of  EUijay  River  near  EUijay,  Ga,,  in  190S  and  1904. 


Date. 


1903. 
December  9 

1904. 

May  10 

June  28 

August  30 

October  12 

December  14... 


Hydrographcr. 


O.  P.  Hall.... 

O.  P.  Hall.... 

do 

do 

do 

M.  R.  Hall.... 


Width. 

Area  of 
section. 

Feet. 

Square  ftxt. 

ft5 

56 

74 

90 

66 

61 

68 

56 

56 

41 

66 

50 

Mean 
velocity. 


Feet  jter  see. 
1.36 


Gage 
leight. 


heigl 


FeeL 


DSsehaife. 

I  Seemly 
76 


1.71  1.80 

1.54  I  1.35 

1.22.  1.22 

l,m  '  1.07 

1.32  ,  1.20 


MOUNTAINTOWN   GREEK   NEAR   ELLUAY,  QA. 

This  station  was  established  as  a  bench-mark  station  May  10, 19W, 
b}^  O.  P.  Hall.  It  is  located  at  the  covered  bridge  known  as  Charles 
Bridge,  about  4  miles  west  of  Ellijay,  Ga.,  and  about  the  same  distance 
above  the  mouth  of  the  creek.  The  bridge  consists  of  a  single  span 
of  54  feet,  with  short  trestle  approaches  at  either  end.  Discharge 
measurements  are  made  from  the  bridge,  the  meter  being  lowered 
through  holes  in  the  floor,  or  from  a  foot  log  a  half  mile  below  the 
bridge.  The  initial  point  for  soundings  is  the  end  of  the  trestle 
approach  at  the  right  bank.  The  channel  is  straight  for  about  500 
feet  above  and  100  feet  below  the  station  and  the  current  is  swift 
Both  banks  are  high  and  not  liable  to  overflow.  The  l>ed  of  the  stream 
is  rocky.  The  water  is  shallow  and  swift  at  the  bridge,  the  better 
section  being  at  the  foot  log  }>elow  the  bridge.  The  bench  mark  is  a 
nail  driven  into  the  vertical  post  of  the  main  bent  under  the  right  eni 
of  the  bridge,  6  feet  above  the  top  of  the  mud  sill  of  the  bent.  Its 
elevation  is  7.00  feet  above  datum. 

Discharge  measurements  of  MourUaintomi  Creek  near  EUijay y  Ga.,  in  1904- 


Date. 


May  10 O.  P.  Hall. 

Aujriist'^l do 

()ctol)er  12 do  .... 


Hydrogrrapher. 


Width. 


Area  of 
.section. 


"T 


Mean       [     Ga«e     i  nwcbirp' 
velocity.        height.      ^^^°"^ 


Feet. 


60 
52 
26 


Square /cd.  i  F^et  jxr  sec. 
51  3.08 

34  2.32 

44  .70 


Foei. 
1.17 

.75 


I  151 

i  '^ 

I  31 


TALKING    ROCK   CREEK    NEAR   CARTERS,  GA. 

This  station  was  established  as  a  bench-mark  station  May  26, 1^^« 
by  O.  P.  Hall,  though  numerous  measurements  of  the  creek  have  pre- 


I  JWU  AND"! 
MOYT.     J 
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%^iously  been  made  by  M.  R.  Hall  and  O.  P.  Hall  in  connection  with 
^measurements  of  the  Coonawattee  River  station.  It  is  located  about 
^  miles  above  the  mouth  of  Talking  Rock  Creek  and  about  the  same 
cl.  jstance  east  of  Carters,  Gra.  Discharge  measurements  are  made  from 
a^  boat  just  above  R.  L.  HilPs  boat  landing  or  by  wading  at  a  shoal  a 
^lort  distance  below.  Both  banks  are  high  and  will  probably  not  over- 
flow. There  is  one  channel  at  all  stages.  The  section  is  a  good  one. 
*The  bench  mark  is  a  nail  in  a  large  elm  tree  on  the  left  bank  at  R.  L. 
JEiill's  boat  landing.     Its  elevation  is  7.50  feet  above  datum. 


Discharge 

measurements  of  Talking  Rock  Creek  near  Carters^ 

Ga.f  in  1904. 

Date. 

width. 

Area  of     |        Mean 
section.     '     velocity. 

Gage 
height. 

Feet. 
1.24 
1.08 
1.07 

Diwharge. 

Jtfay28 

Jone25 

O.P.Hall 

do 

Feet. 
59 
68 
22 

Square  feet. 

103 

97 

18 

Feet  per  iec. 

0.48 

.36 

2.22 

Second-fed. 
49 
34 

^Uf^agt  2S 

do 

40 

CHOCOOLOOCO   CREEK   NEAR  JENIFER,  ALA. 

The  gage  at  this  station  was  established  August  20,  1902,  by  J.  M. 
Criles.     Measurements  were  first  made  by  J.  R.  Hall  in  1900.     It  is 
located  at  the  Louisville  and  Nashville  Railroad  bridge,  li  miles  north  of 
Jenifer,  Ala.     There  are  small  shoals  both  above  and  below  the  bridge. 
TTie  gage  consists  of  a  vertical  1  by  4  inch  pine  plank,  nailed  to  a  3  by 
8  inch  pine  timber  which  is  spiked  to  a  birch  tree  20  feet  upstream 
from  the  bridge  on  the  left  bank.     It  reads  from  0.30  to  10  feet.    The 
observer  is  W.  J.  Tolbert,  who  is  paid  by  the  Alabama  Geological 
Survey.     Discharge  measurements  are  made  from  the  single-span 
bridge  and  its  trestle  approach  on  the  right  bank.     The  initial  point 
for  soundings  is  the  end  of  the  bridge  on  the  left  bank,  and  distances 
are  marked  with  white  paint  on  the  upstream  guard  rail.     The  chan- 
nel is  straight  for  1,600  feet  above  and  below  the  station  and  has  a 
width  between  abutments  of  145  feet  and  100  feet  at  low  water.    The 
right  bank  overflows  at  a  gage  reading  of  about  6  feet.     The  left  bank 
is  high  and  will  not  overflow  except  under  the  bridge.     The  bed  is 
tocky  and  not  likely  to  change. 

Bench  mark  No.  1  is  the  top  of  a  crossbeam  at  a  point  50  feet  from 
the  initial  point  for  soundings.  Its  elevation  is  23.00  feet  above  tlie 
zero  of  the  gage.  Bench  mark  No.  2  is  a  copper  plug  in  tlie  upstream 
^ing  of  the  left  abutment;  its  elevation  is  14,19  feet  above  the  zero  of 
the  gage. 

The  observations  at  this  station  during  1904  liave  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
iRR  127—05 10 
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Discharge  meamremerUs  of  Choccolocco  Creek  near  Jenifer,  Ala,,  m  190S  and  i90| 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
Telocity. 

hS3ft''>^'» 

1903. 

FM. 

Square /teL 

Feet  per  $ee. 

FeeL       Stem 

July  23 

J.  M.  Giles 

96 

158 

1.17 

2.25 

July  23 

do 

96 

157 

1.14 

2.25 

AiigaBt20 

do 

98 

158 

1.16 

2.26 

A  iigiiRt  25  - , ,  -  - 

do 

99 

174 

.84 

2.12 

October  2 

do 

85 
96 

115 
125 

.78 
1.04 

1.82 

November  14.. 

do 

2.08 

1904. 

January  20 

J.  M.Giles 

95 

144 

.97 

2.09 

February  12... 

W.  E.  Hall 

105 

228 

1.71 

2.82 

February  12... 

M.  R.  Hall 

105 

219 

1.75 

2.85  . 

February  20... 

Murphy  and  Giles 

100 

220 

1.74 

2.72 

March  10 

W.  E.  Hall 

100 

183 

1.29 

2.40 

May  27 

J.M.Giles 

85 

115 

.72 

1.80 

July  20 

W.  E.  Hall 

85 

128 

.94 

1.99 

August  24 

J.M.Giles 

90 

134 

.92 

1.94 

August  30 

do  : 

90 

135 

.92 

1.95 

September  22  . 

A.  T.  Michelson. 

90 

116 

.79 

1.71 

October  12.... 

J.M.Giles 

86 

128 

.81 

1.83  ' 

October  12 

do 

86 
86 
86 

127 

128 
129 

.78 
.73 
.79 

1.80 
1.75 

November  26.. 

do 

November  26.. 

do 

1.86  1 

HOTT. 
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Mean  daily  ffoge  heighty  infeei^  of  Choccolocco  Creek  ruiar  Jenifer,  Ala.^  for  1904. 


D«y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

_ 

2.20 
2.20 
2.10 
L90 
1.85 
1.85 
1.80 
1.80 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.75 
1.75 
1.75 
1.70 
1.70 
1.70 
1.75 
1.80 
1.76 
1.80 
2.00 
1.90 
1.80 
1.80 
2.50 
2.60 

July. 

2.10 
2.00 
2.20 
1.90 
1.80 
1.80 
1.80 
1.80 
1.90 
2.00 
2.10 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.70 
2.00 
1.80 
1.76 
1.80 
1.75 
1.70 
1.65 
1.70 
1.70 
1.70 
2.25 
1.90 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1 

^ 

1.90 
1.90 
1.90 
2.00 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
1.90 
2.00 
2.00 
2.00 
1.90 
1.90 
2.20 
2.30 
2.20 
2.00 
1.90 
2.40 
3.40 
2.80 
2.40 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 

2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.80 
8.80 
8.40 
2.80 
2.90 
2.80 
2.60 
2.50 
2.40 
2.30 
2.30 
2.20 
2.20 
2.60 
2.80 
2.80 
8.30 
8.20 
2.80 
2.60 
2.50 
2.50 
2.40 

2.30 
2.30 
2.80 
2.20 
2.20 
2.20 
2.60 
2.60 
2.60 
2.40 
2.30 
2.80 
2.80 
3.00 
3.00 
2.85 
2.60 
2.50 
2.40 
2.35 
2.30 
2.30 
2.30 
2.26 
2.20 
2.20 
2.20 
2.25 
2.20 
2.10 
2.16 

2.10 
2.10 
2.16 
2.10 
2.10 
2.16 
2.10 
2.60 
2.80 
2.60 
2.40 
2.30 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.05 
2.20 
2.25 
2.15 
2.00 



2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.16 
2.16 
2.00 
1.90 
1.90 
1.90 
2.00 
1.90 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.80 
1.76 
1.80 
1.80 
1.75 
1.80 
1.80 
1.80 
2.00 

1.90 
2.00 
2.00 
2.00 
2.80 
2.20 
3.50 
8.60 
3.40 
2.70 
2.70 
4.00 
3.00 
2.60 
2.30 
2.40 
2.20 
2.20 
2.00 
2.00 
1.96 
1.96 
1.96 
1.90 
1.90 
1.90 
2.76 
2.10 
2.00 
1.96 
1.95 

l.So 
1.80 
1.80 
1.80 
2.10 
2.00 
1.90 
1.80 
1.75 
1.75 
1.80 
1.80 
1.80 
1.70 
1.70 
1.70 
1.66 
1.70 
1.70 
1.66 
1.70 
1.66 
2.10 
2,20 
2.00 
1.80 
1.80 
1.70 
1.70 
1.66 

1.66 
1.70 
1.70 
L60 
1.60 
1.60 
1.60 
1.80 
1.60 
1.50 
1.50 
1.50 
1.60 
1.50 
1.60 
1.50 
1.60 
1.60 
1.50 
1.50 
1.50 
1.50 
1.50 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.50 
1.50 

1.40 
1.40 
1.60 
1.70 
1.70 
1.80 
1.70 
1.70 
1.65 
1.60 
1.60 
1.40 
1.70 
1.70 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.70 
1.70 
1.80 
2.00 
1.80 
1.76 
1.70 
1.70 
1.70 
1.60 

1.50 
1.60 

3 

1.70 

-t. 

1.70 

s 

1.80 

Q 

2.00 

7 

2.20 

8 

1.90 

9 

1.85 

10 

1.80 

11 

1.80 

a 

1.80 

13 

1.80 

A 

1.70 

15 

1.70 

IB 

1.70 

[7 

1.70 

ts 

9 

1.90 
1.75 

n 

a 

1.70 
l.fO 

8 

1.60 

3 

1.60 

t.         

l.liO 

5 

S                  .     ; 

1.70 
l.KO 

7               

1.80 

1                   

2.70 

}                

2.60 

1             

2.10 

2.00 

aiing  table  for  Choccolocco  Creek  near  Jenifer ,  Ala.,  from  January  1  to  Devemlurr  SI, 

1904^ 


height. 

DlBchargc.  1 

1 

Gage 
height. 

DiHcharge. 

height. 

DlM<!harge.  \ 

1 

hJight. 

1   Discharge. 

F^et. 

Second-Jeet, 

Fed. 

Occtrndjcct. 

Fe^. 

Sccond-fcd. 

Fed. 

Second/trt. 

1.40 

62 

1.90 

113 

2.40 

230     , 

263     1 
300    ' 

•2.80 

383 

1.50 

68 

2.00 

130 

2.50 

2.00 

430 

1.60 

76 

2.10 

150 

'     2.60 

3.00 

i           480 

1.70 

8€ 

2.20 

173 

1     2.70 

340 

3.10 

,          530 

1.80 

98 

2.30 

200 

The  al>ove  tal)le  is  based  upon  twenty  (lif*(liar^eineii.Muroiiio!itH  inadcMlurin^  1^H)3— 1. 
t  in  well  defined  l^etween  ga^e  height.^  1.70  iVct  and  2. SO  tVrt.  R^tiniates  alM>vi'  3.1 
set  artJ  based  upon  a  tangent  with  a  difference  of  55  per  tenth. 
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EmimaUd  monthly  discharge  of  Choccolocco  Creek  near  Jenifer ^  Ala,,  for  1904. 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


DlschAige  in  second-feet. 


Maximum.     Minimum.      Mean. 


695 
695 
480 
383 
161 
300 
186 
1,025 
173 
86 
130 
340 


1,025 


113 

150 

150 

130 

92 

86 

81 

113 

81 

62 

62 

68 


165 

2ffl 

231 

173 

116 

118 

109 

270 

101 
70.0 
82.7 

112 


155 


TALLADEGA   CREEK  AT  NOTTINGHAM,  ALA. 

This  station  was  established  August  16,  1900,  by  J.  R.  Hall.  Iti« 
located  on  the  Southern  Railway  bridge,  a  fourth  of  a  mile  from  the 
depot  at  Nottingham,  Ala.,  and  1  mile  north  of  Alpine,  Ala.  The 
gage,  which  is  graduated  to  feet  and  tenths  and  is  20  feet  long,  is  fas- 
tened  veitically  to  a  tree  on  the  right  bank,  about  50  feet  upstream 
from  the  bridge.  The  observer  is  R.  M.  McClatchy ,  station  agent  afc 
Nottingham,  who  is  paid  by  the  Alabama  Geological  Survey. 

The  initial  point  for  soundings  is  end  of  iron  bridge,  upstream,  right 
bank.  The  channel  is  straight  for  about  500  feet  above  and  below  thd 
station  and  the  current  is  sluggish  at  low  stages.  The  right  bank 
high  and  does  not  overflow;  the  left  bank  is  lower  than  the  right  aol 
overflows  at  high  stages;  but  all  water  passes  beneath  the  bridge* 
The  bed  of  the  stream  is  of  sand  and  silt  and  is  fairly  constant. 

Bench  mark  No.  1  is  a  nail  on  the  upstream  corner  of  the  right  bash 
abutment;  its  elevation  is  14.25  feet  above  the  zero  of  the  gage.  Bendi 
mark  No.  2  is  a  copper  plug  set  in  the  limestone  rock  at  a  large  spring 
335  feet  above  the  railway  track  on  the  right  bank;  its  elevation  b 
6.28  feet  above  the  zero  of  the  gage.  The  station  was  discontinued  on 
December  31,  1904. 

The  observations  at  this  station  during  1904  have  been  made  undei 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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trge  men 
»3L 

turementK  of  TaUadega  Creek  at  NoUinghaniy  Ala.j 

in  190S  and  1904. 

Hydn^mpber. 

WMtb. 

Are«of 

Telocity. 

lielH^t, 

DiKh«iKe. 

F^eL 

f^^P^tef, 

JM 

SccoHOrJeci. 

W„---- 

J,M.Gilei.,.„ 

SS5 
267 

243 
259 

o.ad 

.42 
.46 
.25 

.m 

.41 

2.05 
1.37 
1.30 
1.00 
1.21 

1.30  1 

243 

do  .._..., 

ill 

do .- 

116 

- 

do  *,--..-, 

57 

erli„. 

___..do 

BO 

20., „;  J.M,Gllei_..._ 

70 

105 

21 ...do 

70 

257 

.39 

1.27  1 

100 

,30.... 

Gilcwand  Mur- 
phy. 
W.E^Hall 

70 
70 

295 
264 

.79 
.55 

2.02 
1.51 

2as 

145 

J,M,Gil«.-.- 

§6 

188 

.23 

1.00 

44 

do ,, 

27 

m 

70 

48 
225 
222 

L04 
.38 
.32 

1.00 
L16 
1.03 

50 

4 

, do 

86 

<;r22,. 

A.T.Miehel»op 

72 

;rI3... 

J.M.Giles).-... 

66 

214 

.24 

L06 

52 

jria-i- 

„„.do 

as 

66 

.fi*l 

1.06 

44* 

ft  W»(FOtL  lirld^ff  Ih'Iow  mill,  one-half  mile  above  railroad  bridge. 
daily  gage  height^  in/eeiy  of  TaUadega  Creek  al  Nottingham,  Ala,,  for  1904. 


Jan. 

T^h. 

Uar. 

Apr. 

Mar- 

June. 

July, 

Aw. 

SepL 

OCL 

1.00 

Nov. 
0.90 

llw. 

].IQ 

L80 

hOO 

1.90 

L1& 

1.30 

1.70 

1,75 

LOU 

LIO 

LIO 

i.ao 

l.fiO 

1.30 

1.10 

L40 

Lao 

•2.4h 

LOO 

LOO 

1.00 

LIO 

1.10 

l.TO 

L» 

i,a5 

1.10 

1.20 

L20 

i.afi 

1.00 

1.00 

1,10 

LIO 

1.10 

L70 

1.60 

LS& 

LIO 

1.10 

LIO 

2.10 

l.Ofj 

1,00 

1.10 

LflO 

LIO 

:,» 

1.40 

L3ft 

LIO 

1.00 

LIO 

&eo 

LOO 

LOO 

HO 

L20 

1.10 

1.00 

1.40 

1.40 

l.OO 

1.00 

1.10 

3.20 

LOO 

l.iO 

LIO 

1,20 

l.ID 

2,70 

%m 

1.40 

1.00 

TOO 

l.Oft 

2.GS 

1.1)0 

LIO 

1.10 

1.15 

t.SO 

».m 

I.  so 

l.J^ 

LIO 

LOO 

LOO 

&.70 

LOO 

LOU 

1.05 

LIO 

1.2D 

2.40 

1,65 

1.40 

1.00 

1.00 

1.00 

4.10 

LOO 

LOO 

l.W^ 

1.10 

l.AO 

2.40 

L&b 

L3A 

1.00 

1.00 

1.10 

3.00 

LOU 

LOO 

1.D5 

LIO 

1.40 

3.30 

i.m 

1.3^ 

l.OO 

LOO 

LOO 

3.10 

1.00 

1.00 

1.06 

1,05 

1  ao 

a.  40 

l.&O 

1.40 

l.OO 

t.€0 

LNO 

2.40 

LOO 

LOU 

1.06 

1.05 

i.ao 

a.  10 

1.00 

t.^^ 

1.0U 

LW 

LW 

2.00 

LOU 

LOO 

LIO 

1.05 

1.30 

i.m 

2.fi0 

1.30 

LOO 

LOO 

1.2^ 

1.70 

LOO 

LOO 

L*JD 

Li» 

1    1.30 

i.-m 

zm 

1.30 

roo 

LOO 

LIO 

L6& 

LOO 

LOO 

1.20 

LOB 

i.au 

1.70 

I.m 

1.30 

1,00 

.90 

LOft 

2,10 

.05 

1.00 

1.20 

1.05 

a.fio 

l.W 

i.&i 

1.30 

1.00 

.HS 

LOO 

L6& 

/9ii 

LOO 

1.16 

LIO 

l.§0 

1.60 

Loa 

1.90 

1.0l> 

.m 

LOO 

L40 

.% 

LOO 

L16 

LOO 

i.eo 

i.eo 

i.fif* 

1.30 

1.00 

LOO 

1.00 

L3.^ 

,96 

1.00 

1.10 

1.00 

1.40 

2.10 

l.W) 

1.30 

1.00 

LOO 

1.00 

1.30 

,95 

LOO 

1.U6 

LOO 

i.ao 

i.ao 

1.60 

1,30 

1.00 

.90 

LOO 

I.ao 

LOO 

LOO 

l.OB 

LOO 

4.00 

a.  00 

1.46 

1.30 

1.0O 

.uo 

LOO 

Lift 

l.tf) 

1.00 

1.20 

1.00 

..-..A 

la 

2.40 

1.40 

1.30 

1.00 

.90 

LOO 

LIO 

LIO 

LOO 

L45 

LOO 

2.00 

2.10 

1.40 

1.50 

LOO 

,85 

LIO 

LOO 

1/JO 

LOO 

I.  a) 

LOO 

1.70 

l.SO 

1.40 

1.25 

1.00 

.»ti 

L'JU 

LOO 

LOO 

,«f? 

1.20 

1.20 

l.fiO 

um 

1.40 

1.3,^^^ 

1.00 

L(n 

LIO 

L50 

LOU 

.afi 

1.15 

1.60 

1.40 

L70 

L4(l 

L-2^ 

l.OU 

mt 

LOft 

L40 

1,00 

.90 

LIO 

a.fio 

,....    hm 

i.eo 

l.W 

1,'JU 

1,00 

,w 

LIU 

L20 

LOO 

.90 

1.10 

2.90 

.....      1.40 

i.do 

l.r» 

rjo 

1.0Q 

'J.  i:i 

L^^■i 

LIO 

1.00 

,9tl 

LIO 

LTU 

1.40 

l.^T 

1.20 

KOJ 

'j,iiii 

1,40 

LJO 

LOO 

.90 

LIU 

LIO 

L« 

1.3& 

i.at* 

L0O 

LOO 

,90 

[ 

150 


STREAM    MEASUREMENTS   IN    1904,  PABT   IT. 


[1R>.1S. 


Hating  table  for    Talladega    Creek  ai  NoUing}%am,  Ala,,  from  January  1  to  Dtfrn- 

her  SI,  1904, 


(iHKe 
height. 

Discharge. 

Gage 
height. 

DiDcharge. 

Gage 
hei^t. 

Discharge. 

Gage 
height. 

Discbarpr. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

Fret. 

Second-feU. 

FuL 

Seetmd-feet. 

0.80 

20 

1.70 

172 

2.60 

374 

3.40 

588 

.90 

34 

1.80 

192 

2.70 

400     ' 

3.50 

616   1 

1.00 

50 

1.90 

213 

2.80 

426     1 

3.60 

644    ' 

1.10 

66 

2.00 

235 

2.90 

452 

3.70 

672 

1.20 

82 

2.10 

257 

3.00 

478 

3.80 

700 

i.:w 

98 

2.20 

279 

3.10 

504 

3.90 

730  1 

1.40 

116 

2.30 

302 

3.20 

532 

4.00 

760 

1.50 

134 

2.40 

326 

3.30 

560 

4.10 

790 

1.60 

152 

2.50 

350 

The  above  table  ia  poorly  defined.  It  is  based  upon  discliarge  measurements 
made  during  1903  and  1904.  The  table  has  l)een  extended  beyond  gage  height  3 
ft«t. 

Estimates  of  discharges  above  4  feet  by  logarithmic  diagram. 

Estimated  monthly  discharge  of  Talladega  Creek  at  Nottiiigham^  Ala.,  for  1904. 
[Drainage  area,  156  square  miles.] 


Discharge  in  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

66 
98 
107 
82 
50 
20 
50 
50 
42 
34 
34 
50 

Mean. 

Second-feet !  ^^.v.  jq 
IK^r^juarej    ,^^^ 

January .......... 

760 
700 
350 
134 

82 

279 

192 

1,320 

116 

66 
125 
452 

152 

239 

150 

101 
54.4 
63.3 
78.1 

278 
52.5 
47.9 
69.0 
91.7 

0.974 
1.53 
.962 
.647 
.349 
.406 
.501 
1.78 
.337 
.307 
.442 
.588 

1.12 

February  

1.65 

Man^h 

1.11 

April 

.722 

May 

.402 

June 

.453 

July : 

.578 

August 

2.05 

September 

.376 

October 

.354 

November 

.493 

December  . 

.678 

_ 

The  year 

1,320 

20 

115 

.735 

9.99 

_ 

TALLAPOOSA    RIVER   AT   BUCHANAN    BRIDGE,  NEAR   TALLAPOOSA,  GA. 

This  .station  was  established  as  a  bench-mark  station  October  21, 1^1' 
by  M.  R.  Hall.     It  is  located  at  Buchanan  Bridge,  about  4  miles  north 


ALL  A!(D~1 
■OYT.     J 
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»f  Tallapoosa,  Gra.,  and  about  2  miles  above  the  station  on  Tallapoosa 
liver  at  Adderhold  Bridge.  Discharge  measurements  are  made  from 
he  single-span  iron  highway  bridge,  having  trestle  approach  of  100 
eet  on  the  right  bank  and  50  feet  on  the  left  bank.  The  initial  point 
or  soundings  is  the  end  of  the  bridge  at  the  right  bank,  downstream 
lide.  The  channel  is  straight  for  about  800  feet  above  and  1,000  feet 
lelow  the  station.  The  current  is  moderate  above  and  swift  below  the 
neasuring  section.  The  banks  rarely  overflow.  The  bed  of  the  stream 
^  composed  of  rock  and  gravel,  free  from  vegetation,  and  is  probably 
x)iidtant.  There  is  but  one  channel  at  all  stages,  broken  at  the  higher 
levels  by  the  piers  and  trestlework  of  the  bridge.  The  bench  mark  is 
the  top  of  the  downstream  end  of  the  center  floor  beam,  the  third  from 
either  end.     Its  elevation  is  25.25  feet  above  gage  datum. 

Lin^iarge  measuremenls  of  TcUiapoom  River  at  Buchanan  Bridge^  near  Thllapoosay  Ga., 

in  1904. 


Date. 

Width. 

FKt. 

71 
39 
39 
38 
40 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Discharge. 

March  26 

tfayH 

oly  19 

^UgU8t31 

eptember26.. 

W.E.Hall 

J.  M.  Giles 

W.E.Hall 

J.  M.  Giles 

A.T.Mitchelson 

Square/eet. 
161 
96 
89 
99 
90 

Feet  per  nee. 
1.12 
.41 
.25 
.59 
.37 

Feet. 
1.55 
.83 
.65 
.81 
.71 

Second-feet. 
180 
39 
22 
59 
33 

Tallapoosa  river  at  adderhold  bridge,  near  tallapoosa,  oa. 

This  station  was  established  as  a  bench-mark  station  January  7, 1901, 
y  M.  R.  Hall.  It  is  located  at  Adderhold  Bridge,  about  2  miles  north 
f  Tallapoosa,  Ga.,  and  about  2  miles  below  the  station  on  Tallapoosa 
aver  at  Buchanan  Bridge.  Discharge  measurements  are  made  from 
le  downstream  side  of  the  single-span  iron  highway  bridge,  which 
as  trestle  approaches  at  either  end.  The  initial  point  for  soundings  is 
ie  end  of  the  bridge  at  the  left  bank,  downstream  side.  The  channel 
I  straight  for  about  300  feet  above  and  500  feet  below  the  station. 
*he  current  is  swift  above  and  sluggish  below.  Both  banks  are  wooded 
Dd  are  subject  to  overflow  under  the  trestle  approaches  during  high 
^ater.  The  bed  of  the  stream  is  composed  of  sand,  and  probably 
onstant.  There  is  but  one  channel  at  all  stages,  broken  during  the 
ligher  levels  by  the  piers  and  trestlework  of  the  bridge.  The  bench 
nark  is  the  top  of  the  downstream  end  of  the  first  floor  beam  from  the 
left  bank.     Its  elevation  is  22.00  feet  above  gage  datum. 
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Discharge  itieasurements  of  TaUapooM  River  at  Adderhold  Bridge,  near  TcUlapoota 

in  1904. 


Date. 


March  9 

March  26 

May  14 

July  19 

August  31 

September  26  . 


Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

W.  E.  Hall.... 

Fset. 
78 

ikpiare/eH. 
250 

Fteipergec. 
1.10 

M.R.an(lW.E. 
Hall. 

75 

232 

.94 

J.  M.Giles.... 

65 

168 

.35 

W.  E.  Hall.... 

75 

159 

.20 

J.  M.  Giles.... 

78 

'205 

.39 

A.T.Mitchelson 

78 

181 

.27 

/brt. 
1.20 
1.22 

.60 
.30 
.65 
.39 


Diie 


Sefw 


TALLAP008A    RIVER   NEAR  HEFLIN,  ALA. 

This  station  was  established  as  a  bench-mark  station.  It  is  lo 
at  Denman\s  wagon  bridge,  about  7  miles  southwest  of  Heflin,  Ah 
the  road  to  Wedowee,  Ala.  The  elevation  of  the  water  surface  a 
time  of  each  discharge  measurement  is  referred  to  a  common  da 
Discharge  measurements  are  made  from  the  downstream  side  o 
two-span  wooden  bridge  resting  upon  three  trestle  bents  and  i 
trastle  approaches  on  each  side.  The  floor  of  the  bridge  is  aboi 
feet  above  low  water.  The  initial  point  for  soundings  is  at  the  o 
of  the  trestle  bent  at  the  left  end  of  the  bridge  on  the  downstream 
The  channel  is  straight  for  about  800  feet  above  and  500  feet  belo^ 
station.  The  current  is  moderate  above  and  sluggish  below  the  r 
uring  section.  The  right  bank  is  high,  but  is  subject  to  overflow 
iiig  high  stages.  The  left  bank  is  high  and  overflows  only  at  ext 
high  water.  The  bed  of  the  stream  is  composed  of  gravel,  free 
vegetation.  There  is  but  one  channel  at  all  stages,  broken  by  the 
supports  of  the  bridge.  The  section  is  a  fairl}^  good  one.  At  ai 
ford  a  short  distance  below,  the  section  is  good  for  wading.  The  h 
mark  is  the  top  of  the  downstream  end  of  the  cap  beam  of  the  c( 
pile  bent  of  the  bridge.     Its  elevation  is  24.00  feet  above  gage  da 

Discharge  meamiremeiits  of  Tallapoosa  Rii^er  near  Heflin,  Ala.,  in  1904- 


Dale. 


September  24  . 
Novembers... 
November  4... 
December  14.. 
December  15. . 


Ilydrographer.         Width. 


Area  of 
sec  I  ion. 


A.T.Mitcbelson 

J.M.Giles 

do 

do ...:.... 

do 


Feet. 

107 

90 

98 

114 

114 


I 
Sfiuart'Jeet. 

201 

142 

267 

I 


249 


Mean 
velocity. 

heSht. 

Dbct 

Fool  per  sec. 

FM. 

Seem 

0.68 

1.18 

.44 

.80 

.53 

1.15 

.68 

1.67 

.65 

1.60 
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TALLAPOOSA   RIVER  AT  STURDEVANT,  ALA. 

This  station  was  established  July  19,  1900,  by  J.  R.  Hall.  It  is 
cated  at  the  Columbus  and  Western  Railroad  bridge,  a  fourth  of  a 
ile  west  of  Sturdevant.  This  railroad  belongs  to  the  Central  of 
eorgia  Railway.  This  station,  being  above  the  big  new  dams  at 
lUassee,  is  intended  to  replace  Milstead  station.  Map  and  profile  of 
illapoosa  River  is  published  in  Twenty -second  Annual  Report,  part 
The  gage  is  a  vertical  timber  in  two  sections.  The  first  section, 
lading  from  zero  to  5.2  feet,  is  fastened  to  a  post  on  the  east  bank 
K)ut  20  feet  below  the  bridge.  The  second  section,  reading  from  5 
>  20  feet,  is  fastened  to  the  east  side  of  the  first  pier  in  the  water  on 
le  east  bank.     The  gage  is  read  once  each  day  by  C.  J.  Stowe,  who 

paid  by  the  Alabama  Geological  Survey.  At  ordinary  stages  dis- 
iiarge  measurements  are  made  from  a  footway  supported  by  the  brac- 
ig  of  the  lower  chord  of  the  deck  bridge.  At  low  stages  measure- 
lents  are  made  from  a  boat  or  by  wading  about  2,000  feet  upstream 
r  about  500  feet  below  the  bridge.  The  initial  point  for  soundings 
5  the  end  of  the  iron  bridge  on  the  east  or  left  bank,  downstream  side. 
Mstances  are  marked  in  white  paint  along  the  hand  rail  of  the  footway. 

The  channel  is  slightly  curved  directly  above  the  bridge  and  for 
bout  one-half  mile  below.  The  current  is  swift  and  much  broken  by 
hoals  below  the  bridge,  but  is  sluggish  at  low  stages  at  and  near  the 
tation.  Both  banks  are  high,  the  right  overflowing  for  about  150 
eet  and  the  left  for  about  200  feet.  The  bed  is  of  rock  and  gravel 
nd  is  probably  permanent. 

Bench  mark  No.  1  is  a  wire  nail  driven  in  the  southwest  corner  of 
he  second  pier  on  the  east  bank.  Its  elevation  is  14.20  feet  above 
he  zero  of  the  gage.  Bench  mark  No.  2  is  a  copper  plug  set  in  solid 
txjk  in  the  bed  of  the  river  about  80  feet  below  the  bridge,  at  a  point 
too  feet  from  the  end  of  the  bridge  at  the  left  bank.  This  is  solid 
Jed  rock  projecting  above  the  water  at  ordinary  stages.  Its  elevation 
^s4.89  feet  above  the  zero  of  the  gage.  Bench  mark  No.  3  is  a  white 
pwnt  mark  on  the  top  of  the  downstream  end  of  the  lower  crossbeam 
at  a  point  278  feet  from  the  initial  point  for  soundings.  Its  elevation 
is  27.65  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  l>een  made  under 
tile  direction  of  M.  R.  Hall,  district  hydrographer. 
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Discharge  meamremenU  of  TaUapoosa  River  at  Sturdevani,  Ala.,  in  190S  and  1904. 


Date. 


Hydrographer. 


1903. 
May  22.... 
July  26 «. 
August  22  a 
August  24.. 

AugU8t24« j do 

Octobers" ' do 

Octobers do 

November  24  « do 


I 


J.  M.  Giles.. 
W.  E.  Hall . 
J.  M.Giles.. 

do 

....do 

do 


1904. 
January  25.. 
March  11 ... 
April  12.... 

May  28« 

May  28«.... 
August  25... 

August  26 1 do 

AuguHt  27 do 

October  13 «  ...i do 

Octol)er  13'> do 

October  13<* do 

i 

Octolx^r  18^ , do 

Octolx^r  IS*'....' do 

October  18fe....' do 

DeceinbtT  12^' do 


Width. 


Area  of 
section. 


378 
228 
236 
269 
190 
165 
181 
190 

3^ 
370 

321  j 

165  I 

165  I 

317 

375 

399 

135 

67 

60 

66 

66 

66 
180 


Squarf/ed. 

3,274 

1,068 

1,096 

2,070 

831 

650 

646 

806 

2,894 

2,742 

2,310 

553 

558 

2,219 

2,626 

3,505 

422 

305 

242 

309 

301 

300 

671 


Mean 
velocity. 


FM  per  arc. 
1.40 
2.10 
1.68 
.71 
1.94 
1.28 
1.29 
1.42 

1.28 

1.04 

.87 

1.08 

1.06 

.74 

1.13 

2.37 

.77 

1.07 

1.25 

.91 

.91 

.90 

1.47 


Gage 
height. 


Diidiaifir. 


4.00 
2.45 
2.20 
1.88 
1.86 
1.05 
1.05 
1.58 

3.57 

3.05 

2.40 

.65 

.65 

2.12 

3.14 

5.50 

.03 

.03 

.03 

-  .10 

-  .10 

-  .10 
1.45 


SfCotidfeH. 

A,m 

2,247 
1,837 
1,485 
1,616 
834 
835 
1,146 

3,718 
2,866 
2,011 

uw 

592 

1,643 

2,978 

8,292 

324 

326 

303 

282 

273 

270 

9H4 


"At  shoiil  oiie-thinl  mile  above  Central  of  Georgia  Railroad  bridge. 
'•  From  b<»at  IfM)  yards  below  bridge. 
c  Fn)m  U>at  200  yards  below  bridge. 


kUAHD 
BOTT. 
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Jfom  daily  ^age  height^  in  fed,  of  TaUapoofa  Rivfr  at  Sturdet^antf  Ala.,  far  1904. 


D*y- 


I. 
I. 


Jan. 

Feb. 
2.6 

Mar. 
2.8 

Apr. 
2.2 

May. 

June. 

July. 

1.7 

1.8 

3.2 

2.8 

1.7 

2.8 

2.9 

2.2 

1.9 

2.5 

2.0 

1.8 

2.6 

3.8 

2.1 

1.8 

2.1 

1.9 

1.8 

2.7 

2.9 

•2.1 

1.7 

1.8 

1.8 

1.7 

2.7 

2.8 

2.0 

1.6 

1.6 

1.5 

1.7 

2.9 

2.6 

2.0 

1.5 

1.5 

l.l 

1.8 

3.4 

4.9 

2.2 

1.5 

1.4 

1.4 

1.9 

5.8 

4.2 

3.4 

1.5 

1.2 

1.2 

2.4 

5.1 

8.9 

3.4 

1.4 

1.1 

.6 

3.3 

4.4 

3.5 

2.9 

1.4 

1.0 

.6 

2.8 

5.3 

3.1 

2.7 

1.4 

.9 

.8 

2.5 

4.8 

2.9 

2.4 

1.3 

.9 

1.3 

2.8 

4.1 

2.7 

2.2 

1.3 

.7 

3.0 

2.3 

3.6 

3.4 

2.1 

1.5 

.6 

1.6 

2.1 

3.3 

3.3 

2.0 

1.4 

.6 

1.0 

2.0 

3.0 

3.3 

2.0 

1.8 

.5 

.7 

3.9 

•2.9 

3.0 

2.0 

1.3 

.5 

.6 

3.4 

2.8 

2.9 

1.9 

1.2 

.4 

.5 

3.2 

2.8 

2.8 

1.9 

1.2 

.3 

1.6 

3.0 

3.6 

2.7 

1.9 

1.1 

.2 

.6 

2.f. 

3.7 

2.6 

1.9 

1.1 

.2 

.3 

3.8 

4.6 

2.6 

1.9 

1.0 

.4 

.6 

5.4 

5.1 

2.5 

1.9 

.9 

1.2 

1.3 

4.3 

4.8 

2.5 

1.9 

.9 

1.4 

2.8 

3.6 

4.1 

2.4 

1.8 

.8 

1.3 

1.5 

3.1 

3.6 

2.4 

2.0 

.7 

1.0 

1.0 

2.8 

3.2 

2.4 

1.9 

.7 

.9 

.7 

2.5 

3.1 

2.4 

2.0 

.6 

.8 

.7 

2.5 

2.9 

2.4 

2.1 

.6 

4.4 

1.2 

2.4 

2.3 

2.0 

.6 

2.3 

2.5 

2.4 

2.2 

2.8 

2.6 

Aug. 


Sept. 


3.0 

1.6 

2.8 

1.4 

2.3 

1.3 

3.1 

1.2 

5.4 

1.1 

6.1 

1.1 

5.6 

1.6 

13.4 

1.6 

9.1 

1.3 

8.5 

1.1 

7.1 

1.0 

6.0 

.9 

4.3 

.8 

3.5 

.8 

3.0 

.7 

4.5 

.7 

3.2 

.6 

3.8 

.6 

3.0 

.6 

2.5 

.6 

2.2 

.5 

2.0 

.9 

1.8 

2.0 

1.6 

2.6 

2.1 

1.7 

3.5 

1.0 

5.0 

.8 

'3.6 

.7 

2.6 

.6 

2.3 

.6 

0.6 
.4 
.3 
.2 
.2 
.1 
.1 
.1 
.1 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 

-  .1 

-  .1 

.0 
.0 

.1 
.1 
.1 

.2 
.2 
.2 
.2 
.2 
.1 
.1 


Nov. 


-  •*  I 


-0.1 

.0 

.1 

.3 

.7 

.9 

.9 

.8 

.8 

.8 

.7 

.6 

.7 

.7 

.8 

.9 

.8 

.9 

.8 

.9 

1.0 

1.2 

2.0 

1.9 

1.5 

1.3 

1.1 

1.0 

.9 

.9 


•| 


Dee. 

0.9 
1.0 
1.4 
1.5 
1.9 
2.5 
2.5 
2.3 
2.0 
1.7 
1.6 
1.4 
1.4 
1.3 
1.2 
1.2 
1.3 
1.3 
1.2 
1.1 
1.1 
1.1 
1.1 
1.1 
1.7 
1.8 
3.4 
4.8 
4.0 
2.9 
2.5 


'ol'mg  table  for  Taiiapoona  Jtii'er  at  Sturdevattty  Ahi,,  from  Jannanj  1  to  December  SI ^ 

1904. 


Diwhurge. 


Gage 
height. 

Discharge. 

Gage 
height. 

Diacharge. 

Gage 
height. 

Diseliarge. 

1 

1 

Gage      ' 

height.    ; 

1 

Ftfi. 

Secfind/ef^t. 

Fed. 

SccoTul/rft. 

/V«. 

Srcmidjnt.  '• 

i-yd. 

—0.20 

250 

1.00 

774 

2.40 

1,985     ! 

4.80     ' 

—  .10 

275 

1.10 

884 

2.60 

2,  280 

5.00    i 

.00 

305 

'     1.20 

897 

2.80 

2,  495 

5.20 

.10 

339 

1.30 

968 

1     3.00 

2,780 

5.40 

.20 

377 

1.40 

1,082 

8.20 

3,085 

5.60 

.30 

418 

1.50 

1,105 

8.40 

8,410 

5.80 

.40 

462 

1.60 

1,182 

:     3. 60 

8,755     ; 

6.00   : 

.50 

509 

1.70 

1,264 

8.80 

4, 120 

7.00     1 

.60 

558 

1.80 

1,852 

4.00 

4,  500 

8.00    ; 

.70 

609 

1.90 

1,446 

4.20 

4,900 

9.00 

.80 

662 

2.00 

1,545 

4.40 

5,  880 

1 

.90 

717 

2.20 

1,757 

4.60 

5,780 

1 

Sf  coitd-/ttt . 

6,  250 
6,740 

7,  240 
7,760 
8,800  • 
8,860 
9,430 

12,880 
15,480 
18,690 
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[Ha  127. 


The  preceding  table  is  based  upon  fifteen  discharge  measaremente  made  daring  1904 
and  some  during  1903.    Above  6  feet  it  is  based  on  four  measurements  made  in  190^ 

Estimated  monUUy  dwcharge  of  Tallapoosa  River  cU  Sturdeoaiii^  Ala,  j  for  1904. 
[Drainage  area,  2,500  square  miles.] 


Month. 


January 

February 

March 

April .  i. 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  In  eecond-feet. 


Maximum. 

7,760 
8,860 
6,490 
3,410 
2.495 
5,330 
2,780 
34,200 
2,230 
509 
1,545 
6,  250 


34,200 


Minimum. 


1,264 

2,230 

1,757 

1,352 

558 

377 

418 

1,105 

509 

250 

275 

717 


250 


Mean. 


2,500 

4,089 

2,749 

1,757 

991 

1,084 

1,086 

5,855 

850 

314 

722 

1,562 


1,966 


Run-off. 


Second-feet 

per  square 

mile. 


1.00 
1.64 
1.10 
.703 
.396 
.434 
.434 
2.34 
.340 
.126 
.290 
.625 


Depth  in 
incbcs. 


1.15 
1.77 
1.27 
.784 
.456 

.500 
2,70 

.145 
.324 


LITTLE    TALlJiPOOSA    RIVER   3    MILES   NORTH   OF   WEDOWEE,  ALA. 

Tills  station  was  established  as  a  bench-mark  station.  It  is  located 
at  ''Iron"  highway  bridge,  3  miles  north  of  Wedowee,  Ala.,  on  the 
Wedowee-IIeflin  road.  Discharge  measurements  are  made  from  the 
downstream  side  of  the  single-span  bridge,  the  floor  of  which  is  26  to 
28  feet  above  low-water  surface.  The  initial  point  for  soundings  i^ 
the  end  of  the  bridge  at  the  left  bank,  downstream  side.  The  channel 
is  straight  for  about  1,000  feet  above  and  800  feet  below  the  station. 
The  current  is  moderate.  The  right  bank  is  fairly  high,  fringed  with 
trees,  and  overflows  during  high  water.  The  left  bank  is  high,  wooded 
above,  and  cultivated  below  the  bridge,  and  not  subject  to  overflow. 
The  bed  of  the  stream  is  composed  of  clean  gravel.  There  is  but  one 
channel  at  all  stages.  There  is  a  small  sand  reef  just  above  the  bridge 
near  the  right  bank;  otherwise,  this  is  a  good  section.  Benchmark 
No.  1  is  the  top  of  the  large  nut  on  pin  connecting  eyebars  of  lower 
chord  at  end  of  first  floor  team  from  the  left  bank  on  the  down- 
stream side  of  the  bridge.  Its  elevation  is  25.00  feet  above  ff^ 
datum.  Bench  mark  No.  2  is  a  chisel  mark  on  the  intermediate  po^^ 
above  the  same,  downstream  end  of  first  floor  beam.  Its  elevation  is 
32.00  feet  above  gage  datum. 


AND 

fT. 
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large  measuremenls  of  Little  Tallapoosa  River  S  miles  north  of  Wedowee,  Ala.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height 

Discharge. 

-mber23.. 
?mber  3  . . . 

A.T.Mitchelaon 
J.M.Giles..., 

FixU 
130 
115 

Hquarcfeet. 
431 
385 

Ftet  peraec. 

0.54 

.26 

Fed. 
1.48 
1.20 

Second-fecL 
236 
102 

:LK  TALLAPOOSA    RIVER    6    MILES    NORTHWEST    OP    WEDOWEB,    ALA. 

bis  station  was  established  as  a  bench-mark  station.  It  is  located 
le  highway  bridge  about  6  miles  northwest  of  Wedowee  and  several 
es  above  the  mouth  of  the  river.  Discharge  measurements  are 
le  from  the  downstream  side  of  the  iron  bridge,  which  consists  of 
ngle  span  of  140  feet  with  trestle  approaches  100  feet  long  at  each 
.  The  floor  of  the  bridge  is  about  28  feet  above  low  water.  The 
ial  point  for  soundings  is  the  center  of  the  pier  at  the  left  bank, 
mstream  side.  The  channel  is  straight  for  about  500  feet  alwve 
1,(XK)  feet  below  the  station.  The  current  is  swift.  Both  banks 
clean,  and  overflow  only  under  the  trestle  approach.  The  bed  of 
stream  is  composed  of  rock  and  gravel,  free  from  vegetation,  and 
'X)Dstant.  There  is  but  one  channel  at  low  water,  broken  at  high 
«r  by  the  piers  and  trestle  approach  of  the  bridge.     Bench  mark 

1  is  the  downstream  end  of  the  second  floor  beam  from  the  left 
k.    Its  elevation  is  27.00  feet  al>ove  gage  datum.     Bench  mark 

2  is  a  chisel  mark  on  the  intermediate  post  at  this  floor  beam, 
elevation  is  32.00  feet  above  gage  datum. 

harge  measurements  of  Little  Talla]X)osu  River  6  miles  northwest  of  Wedowee,  Ala., 

in  1904. 


Date. 

Hydrographer. 

Width. 

ember  4  . . . 
ember  14... 

J.M.Giles.... 
do 

Fi€t. 

120 
125 

ember  15... 

do 

125 

Area  of 
section. 


Sfiuare/eet. 
283 
329 
327 


Mean 
velocity. 


Feet  per  sec. 

0.44 

.64 

.65 


Gage, 
height. 


Discharge. 


Feet.      I  Second-feet. 
0.  70  ;  124 


1.02 
1.02 


211 
214 


CAHABA    RIVER   AT   CENTERVILLE,  AIJi, 

'he  station  was  established  on  August  7,  1901,  and  is  situated  at 
iron  highway  bridge  one-fourth  mile  west  of  Centerville,  Ala.,  one- 
t  mile  above  the  Mobile  and  Ohio  llailroad  bridge.  The  bridge  is 
ingle  span  supported  by  tubular  iron  piers. 

The  chain  gage  is  fastened  to  the  timber  fencing  along  the  down- 
earn  side  of  the  bridge.     The  pulley  is  100  feet  from  the  initial 
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l!K 


point,  which  is  the  end  of  the  iron  bridge  on  the  left  bank,  dc 
stream  side.  The  lengtli  of  the  chain  from  the  end  of  the  weigl 
the  marker  is  51.35  feet.  The  observer  is  Clyde  Lowrey,  who  is 
by  the  Ala1>ama  Geological  Survey. 

The  channel  is  straight  for  1,500  feet  above  the  station  and  for 
half  mile  below.  The  current  is  swift.  The  right  bank  overflow 
extreme  high  water.  The  left  bank  oveiilows  only  under  the  appi 
to  the  bridge.     The  bed  is  nearly  all  rock,  and  there  is  but  one  cha 

Bench  mark  No.  1  is  the  downstream  end  of  the  floor  beam  KX 
from  the  initial  point  for  soundings  and  is  42.85  feet  above  g^e  da 
Bench  mark  No.  2  is  a  copper  plug  set  in  a  solid  rock  about  6 
from  the  edge  of  the  water  and  250  feet  below  the  bridge  on  th( 
bank.     Its  elevation  is  6.44  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  ii 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  meajtnretnaUa  of  Caluiba  River  at  CenlerviUe^  Ah.y  in  liH)3  and  190. 


Date. 

April  8« 

April«& 

June  17  « J do 

June  18" i do 

July20« do 

July  21  « ' do 

September  28  ". do 


Area  of 
section. 


September  29  '^ d 

November  8  "  . .  . <lo 

1 

November  10  « <l() 


nK)4. 
February  22 
June  25  ''  . . . 

Auj^ust  3 

Auj^UHt  4 <lo 

()etol)er:n ' do 


Oetober.'U ' do 


Murphy  i^-  (Jiles 

J.  IM.  (liles 

....do 


Mean 
velocity. 


height 


Feet  jicr  gee.  j 

1.80  I 

1.21  I 

1.00 

.95  ! 

1.28  I 

1.07  ' 

.68  I 

.69  I 

.60  I 

.68  I 

I 

J. 54  j 

1.00  ' 

1.25  ! 


.54 
.55 


Fert. 
5.16 
6.65 
2.05 
2.00 
8.23  i 
2.36  i 
1.31 
1.30  I 
1.32 
1.40  , 


IMncl 


.Srr»/ji 


3.47 
1.29 
1.97 
1.88 
.86 
.88 


"  Mt'asurcincnt  taken  at  wapon  bridKt*. 

'>  MrasiimiuMit  taken  at  Mobile  ami  Ohio  liiiilroHcl  brid|ire. 

'* Channel  silted  badly.  • 


BALL  AND 
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Mean  daily  gage  height,  in  feet,  of  Cahaba  River  at  Center  ville,  Ala,,  for  1904. 


Day. 
1 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1.5 
1.4 
1.2 
1.2 
1.2 
1.2 
1.3 
2.5 
1.7 
1.6 
1.6 
1.4 
1.8 
1.8 
1.2 
1.2 
1.1 
1.1 
1.1 
1.1 
1.0 
1.0 
1.0 
1.2 
1.8 
1.2 
1.3 
1.2 
1.1 
1.0 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

15 

2.9 

2.6 
2.6 
2.4 
2.8 
2.2 
3.0 
6.4 
7.0 
5.4 
4.2 
8.8 
3.4 
3.1 
3.8 
5.4 
4.3 
3.9 
3.6 
3.5 
3.8 
3.0 
2.9 
2.8 
•L8 

2.2 
2.8 
2.2 
2.1 
2.1 
2.1 
2.2 
2.6 
3.1 
2.6 
2.4 
2.3 
2.2 
2.1 
2.1 
2.0 
2.0 
2.0 
1.9 
1.9 
1.8 
1.7 
1:7 
1.6 
1.6 
1.7 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.5 
1.5 
1.4 
1.5 
1.5 
1.6 
1.6 
1.7 
1.6 
1.6 
1.5 
1.4 
1.4 
1.3 
1.3 
1.8 
1.8 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.2 
1.4 
1.6 

1.3 
1.4 
1.3 
1.5 
1.4 
1.3 
1.8 
1.2 
1.6 
1.7 
1.5 
1.8 
1.2 
1.3 
1.2 
1.2 
1.3 
1.3 
1.2 
1.1 
1.1 
1.1 
1.6 
1.3 
1.3 
1.2 
1.4 
2.1 
1.7 
1.7 
1.6 

1.6 
1.6 
2.0 
2.2 
2.0 
2.0 
7.1 
6.5 
5.1 
4.7 
3.7 
3.7 
3.8 
2.8 
5.6 
3.6 
2.6 
2.0 
1.8 
1.6 
1.4 
1.4 
1.8 
1.8 
1.2 
1.6 
1.3 
1.3 
1.2 
1.6 
1.3 

1.2 
1.2 
1.1 
1.7 
1.5 
1.4 
1.2 
1.8 
1.3 
1.2 
1.1 
1.2 
1.1 
l.l 
1.1 
1.0 
1.0 
1.0 
1.0 
1.1 
l.l 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

1.0 

.9 

.9 

.9 

.9 

.9 

.9 

1.0 

1.0 

M.O 

.9 

.9 

.9 

.9 

.9 

.9 
.9 

0.9 
.9 
1.3 
1.3 
1.1 
1.1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.2 
1.2 
IS 

1.1 

2. 

!::;;:::::;:::: 

5 

' 

8 

9 

10 

1.5 
1.6 
1.5 
1.5 
1.5 
1.8 
1.9 
2.2 
2.8 

2.9 
2,9 
2.7 
2.6 
2.8 
6.7 

11.5 
6.0 
6.4 

in  n 

1.1 
1.1 
1.1 
2.0 
2.2 
2.0 
1.9 
1.7 
1.6 

11 

8.1 

1.4 

12 

2.2  1      7.2 
2.0  I      5-5 

1.4 

13 

1.4 

14 

15 

16 

17 

1.8 
1.8 
1.8 
2.9 
2.6 
2.4 
2.1 
2.0 
10.2 

5.4 
4.6 
4.1 
3.3 
3.1 
3.0 
3.8 
3.8 
8.5 
8.3 
8.2 

1.3 
1.3 
1.2 
1.2 

18 

tt 

» 

21 

a 

1.2 
1.2 
1.2 
1.2 
1.1 

23 

8.8 
4.8 
3.4 
3.0 
2.4 

1.1 

24 

.8         1.3 

1.1 

25 

3. 1         2. 7 

.8 

1.3  !       1.7 

26 

8.0 
2.9 

9   ft 

2.6 
2.4 
2.3 
2.2 
2.1 
2.0 

.8 
.8 

2.0 

27 

3.1 

28... 

2.6 

1.0  ;        .8 

1.0  ;        .8 

1.0  :       .9 

9 

4.7 

29 

2.7        2.7 
2.9   

2.8 

6.0 

30 

5.1 

31 

2.6 

^aUng  table  for  Cahaba  River  (it  CentervilUy  Ala.  ^  from  January  1  to  Decemlyer  31^  1904- 


Q«ge 
height. 

Discharge. 

Gage 
heii^t. 

DiNcharge. 
I  Second-feet. 

Gage 
height. 

DiMcharge. 

Gage 
height. 

Discharge. 

Fcrt. 

Secotui/eet. 

/trrt. 

Feet. 

Second-feet. 

Feet. 

Second-fett 

0.80 

90 

1.70 

318 

2.50 

560 

3.60 

911 

.90 

111 

1.80 

348 

2.60 

591 

3.80- 

982 

1.00 

133 

1     1.90 

'           378 

2.70 

622 

4.00 

1,056 

1.10 

156 

2.00 

1          408 

2.80 

653 

4.  20 

1,131 

1.20 

180 

j     2.10 

1           438 

2.90 

684 

4.40 

1,207 

1.30 

205 

''     2.20 

468 

3.00 

7ir> 

4.  60 

1,285 

1.40 

282 

2.  HO 

498 

3.  20 

779 

4.80 

1 ,  .366 

1    \.H) 

260 

2.40 

529 

3.40 

S44 

r>.  (H) 

1,450 

1    l.(>0 

289 

1 

1 

1 

The  aliove  table  is  bancMl  upon  diHcharjre  ineaKiiroments  made  during  1903  and 
^^-  It  i.-j  fairly  well  dertned  betwci'n  jra^e  lieigbts  0.8  foot  and  3.5  feet.  Above 
3-5  feet  the  curve  is  uncertiiin,  as  the  high-water  nieaawTemviwla  atvi  \\\v.'^>v\^\s^\.vi\\V. 
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Eaimaied  monthly  ducharge  of  Cahaba  River  at  CejiUrvdU,  Ala.,  for  1901 
[Drainaffe  area,  1,010  square  miles.] 


Month. 


January  . . . 
February . . 

March 

April 

May 

June 

July 

August 

September. 
October  ... 
November . 
December  . 


DischATfce  in  second-feet. 


Maxium. 


4,215 

5,060 

2,395 

747 

318 

560 

438 

2,445 

318 

133 

205 

1,900 


The  year  . 


5,060 


Minimum. 


260 
591 
408 
289 
180 
133 
156 
180 

i:« 

90 
111 
156 


90 


Mean. 

721 
1,290 
866 
419 
241 
205 
233 
623 
165 
110 
153 
397 

452 


ROD-Off. 


Second-feet , 


Depth  ia 


'"'m^""    ^^ 


0.693 
1.24 
.833 
.403 
.232 
.197 
.224 
.599 
.159 
.106 
.147 
.382 


0.7» 

l.« 
.980 
.450 
.368 
.230 
.258 
.691 

.m 

.122 
.I6i 
.410 


.435'     n.89 


TOMBIGBEE   RIVER   AT  COLUMBUS,  MISS. 

The  gapfe  is  located  about  1,000  feet  below  the  county  highway 
bridge,  1  mile  from  the  Southern  Railway  station  at  Columbus,  Mk^. 
A  vertical  3  b}^  10  inch  pine  timber  is  fastened  to  the  blue-rock  bluff  on 
the  left  bank  and  is  marked  with  brass  figures  and  brass  nails  from 
—  5  to  +43  feet.  Discharge  measurements  are  made  from  the  county 
highway  bridge  at  the  south  end  of  Main  street.  The  initial  pointfor 
soundings  is  the  end  of  the  iron  bridge  on  the  right  bank,  downstream 
side.  The  channel  is  slightly  curved  for  500  feet  above  and  l,00<)feet 
below  the  stjition.  The  current  is  sluggish  at  low  stages  and  very  swift 
above  a  gage  height  of  12  feet.  The  right  bank  is  high  and  seldom 
overflows.  The  left  bank  overflows  from  gage  height  18  to  22  feet 
The  bed  of  the  stream  is  of  soft  blue  rock. 

Bench  mark  No.  1  is  the  top  of  the  downstream  girder  at  a  ix>int 
250  feet  from  the  initial  point  for  soundings.  Its  elevation  is  SJ^^'^ 
feet  above  the  zero  of  the  gage.  This  point  is  on  the  movable  portion 
of  the  drawbridge  and  may  vary  in  elevation.  Bench  mark  No.  2i^ 
a  copper  pkig  in  a  tree  at  the  southeast  corner  of  First  street  and 
Second  avenue.  Its  elevation  is  17.JH  feet  above  the  zero  of  the 
gage.  This  tree  ha.s  boards  nailed  to  it,  showing  the  names  of  the 
streets.  Bench  mark  No.  3  is  the  top  of  the  rail  at  the  dejwt  of  the 
Southern  Railway  and  is  55.20  feet  above  gage  datum  and  191  feet 
above  mean  sea  level. 
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observer,  J.  J.  Richardn,  is  paid  by  the  United  States  Weather 
u. 

width  of  the  river  at  low  water  is  160  feet.  The  maximum 
ed  height  of  the  river  was  on  April  8,  1892,  when  the  gage  reg- 
[  42  feet.  The  lowest  recorded  height  was  on  October  26, 1893, 
:he  gage  reading  was  —3.9  feet.  The  danger  line  is  at  33  feet, 
ol^servations  at  this  station  during  1904  have  been  made  under 
•ection  of  M.  R.  Hall,  district  hydrographer. 

harge  meivmremeiiJUi  of  Tomfngbee  River  at  Columbus^  Miss.j  in  1903  and  1904. 


lt«. 

Hydrographer. 

Width. 

FeeL 

307 

317 

297 

88 

88 

55 

116 

104 
106 
119 

i:^i 

120 
66 
66 

Area  of 
secUon. 

Square  feet. 
5,884 
6,586 
4,655 
1,040 
1,034 
805 
187 

1,072 
1,107 
1*230 

1,359 

1,216 

128 

128 

Mean 
velocity. 

Feet  per  §ec. 
4.49 
4.40 
3.82 
1.29 
1.24 
.31 
1.40 

1.06 

.97 

1.86 

2.14 
1.87 
1.27 
1.  23 

(iaKe 
height. 

DiMchargc. 

9 

12 

J.  M.  Giles.... 
do 

Feet. 
15.50 
17.30 
12.50 

-  1.70 

-  1.80 
-3.70 

-  3.70 

-1.80 

-  2.00 

-  .30 

.30 

.50 

-3.80 

3.80 

Seeomifeet. 
26,450 
29,020 

do 

17,800 

do 

1,:^40 

do 

1,278 

^x»r  22  . . 

do 

252 

ber25". 

104. 

r  13 

,16 

do 

J.  M.Giles.... 
do 

263 

1,137 
1,072 

ry25... 

23 

13 

•29*.... 

J.  M.  Giles  and 
E.C.Mnrphy. 

W.  E.  Hall.... 

J.  M.  Giles.... 

do 

2,290 

2,913 

2,  270 

162 

r29  «►.... 

do 



58 

iired  1  mile  below  wagon  bridge,  which  is  alxnit  one-third  mile  1k>1ow  the  Mobile  nnd  Ohio 
bridge, 
t  boat  at  nhoal.  one-third  mile  below  Mobile  and  Ohio  Railroad  bridge. 

RR  127—05 11 
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Mean  daily  gage  fieight,  in  feel,  of  Tombigbee  Rit^r  at  ColumbuSy  Mi»9.tfor  1904. 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
•23. 
24- 
25. 
26. 
•27. 
28. 
29. 
30. 
31. 


Jan.  I   Feb.  i  Mar. 

I  I 


•"I 


-1.8 
-1.9 
-1.6 
-1.4 
-1.4 
-1.6 
-1.4 
-1.4 
-1.6 
-1.6 
-1.6 
-1.6 
-1.5 
-1.6 
-1-7 
-1.7 
-2.0 
-1.9 
-1.9 
-1.9 
-2.0  I 


-1.6 

-1.6 

.0 

1.0 


1.7 
1.9 
2.0 
1.1 
l.f) 


1.6 
1.0 
.4 
.0 

-  .4 

-  .4 

-  .3 

-  .3 

-  .6 

-  .4 

-  .2 

-  .2 

-  .5 

-  .7 

-  .8 
-1.0 
-1.1 
-1.2 
-1.2 

1.1 
-1.0 

-  .8 
-1.0 

-  .9 

-  .9 

-  .3 

-  .7 

-  .9 
-1.3 


-1.3 

-  .8 

-  .6 

-  .6 

-  .8 

-  .5 

-  .1 

-  .2 

-  .1 

-  .1 
1.0 
1.0 
1.0 
1.2 
1.3 
1.3 
1.0 
1.7 
1.6 
1.4 
1.7 
1.  7 
1.7 
1.4 
1.4 
2.6 
2.8 
2.9 
3.5 
3.6 
3.5 


Apr. 
4.6 

May. 

-1.3 

5.3 

-1.3 

6.0 

-1.3 

6.2 

-1.6 

6.0 

-1.6 

6.0 

-1.6 

5.6 

-1.6 

5.2 

-1.6 

5.0 

-1.6 

4.6 

-1.6 

4.2 

-1.8 

4.0 

-1.8 

3.7 

-1.9 

2.4 

-2.0 

3.0 

-2.2 

2.8 

-2.3 

2.0 

-  2.3 

1.6 

-2.3 

.8 

-2.4 

.4 

-2.4 

.1 

-2.4 

.0 

-2.4 

-  .3 

-2.4 

.5 

-2. 4 

-  .6 

-2. 5 

-    .6 

-2.5 

-  .8 

-2. 5 

-  .9 

-2.5 

-1.0 

-2.5 

-1.2 

-•2.5 

-2.3 

June. 


-2.3 

-2.4 

-2.4 

-2.3 

-2.3 

-2.4 

-1.8 

-1.6 

-1.5 

-1.6 

-1.8 

-1.8 

-1.9 

-1.9 

-2.0 

-2.0 

-2.0  I 

-2.0 

-2.1 

-2.2 

-2.2 

-2.2 

-2.3 

-2.3 

-2.3 

-2.3 

-2.3 

-1.8 

-2.0 

-1.8 


July.  I  Aug.  1  Sept, 


Oct.     Nov.  '  Int. 


-1.6 
-1.6 
-1.7 
-1.5 
-1.7 
-1.7 
-1.9 
-1.9 
-1.8 
-1.9 
-1.9 
-1.8 
-1.8 
-2.0 
-2.2 
-2.6 
-2.6 
-2.7 
-2.8 
-2.9 
-2.9 
-2.8 
-2.2 
-2.0 
-1.9 
-1.9 
-1.5 

-  .8 

-  .8 
-1.2 
-1.5 


-1.8  I 

-1.8  I 
-1.2  ' 
-1.2  I 
-1.1 
-1.0  I 

-  .9  j 

-  .7  ! 

-  .7  I 

.0 

-  .4 

-  .8 
-1.0 
-2.0 
-2.5 
-2.9 
-2.9 
-2.9 
-3.1 
-3.2 
-3.2 
-3.1 
-3.1 
-3.1 
-3.1 
-3.2 
-3.2 
-3.3 

-  3.3 


-3.3 
-3.3 
-3.2 
-3.2 
-3.2 
-3.2 
-3.3 
-3.3 
-3.3 
-3.4 
-3.4 
-8.5 
-3.5 
-3.5 
-3.5 
-3.5 
-3.5 
-3.6 
-3.5 
-3.5 
-3.6 
-3.2 
-3.2 
-2.8 
-2.8 
-2.8 
-2.8 
-2.8 
-2.8 


-2.8 

-2.8 

-2,9 

-2.9 

-2.9 

-2.9 

-•2,9 

-2.9 

-2.9 

-2.9 

-2.9 

-2.9 

-2.9 

-2.9 

-2.9 

-3.0 

-3.0 

-3.0  j 

-3.0  I 

-3.0 

-3.0 

-3.0 

-3.0 

-3.0 

-3.0 

-3.0 

-3.0 

-3.0 

-3.0  I 

-3.1  ' 

-3.1    . 

I 


-3.0 

-•2.H 

-2,4 

-2.4 

-2.4 

-2.4 

-i4 

-2.4 

-2.4 

-2.4 

-2.4 

-2.5  1 

-2.6  : 

-2.6  I 

-2.6 

-2.6 

-2.6 

-•2.6 

-2.6 

-2.6 

-•2.4 

-2.4 

-2.4 

-  2. 4 

-2.5 

-2.5 

-2.5  I 

--'Lb 

-2. 2 


-1.8 
-1.6 
-l.t 
-1.6 
-l.« 
-1.6 
-1.8 
-l.» 
-1.7 
-1.8 
-1.S 
-1.8 
-1.8 
-1.8 
-1.8 
-1.8 
-1.8 
-1.8 
-1.8 
-1.8 
-1.8 
-l.» 
-1.^ 
-1.7 
-1.5 
-1.4 
-1.0 
1.5 
i5 


lidliiKj  (((h/cfor  Tonthlghtr  Ixivcr  (if  ('ohunhnHy  Miss.,  from  January  1  to  December  $1^1904. 


lu> 


.vH?h,.   ,  «'-"»nJ-    I    heilht. 


Fat. 

-4.00 

-3.90 
-  3.  SO 
-3.70 

-3.  GO 

3.  50 

-3.40 

-3.  30 

-3.20 
-3.10 

-3.00 


Sfcondftrt. 
100 
130 
160 
UK) 
,230 
270 
320 
370 
420 
470 
520 


Feet. 
-2.  HO 
-2.60 

2.  40 
-2.20 
-2.«0 
-1.80 

1.60 
-1.40 
-1.20 
-1.00 
-  .80 


TIk  above  table  is  baf?e(l  upon  diHcharge 
It  is  fairly  well  defined.     AV>ove  7  leel  IW 


DiHCIiarKe. 


Sicond-ffft. 

620 

720 

830 

950 

1,070 

1,200 

1,340 

1,480 

1,640 

1,800 

1,960 


heig^'t.  !  ^i^-harge. 


measurements  made  from  1901  to  1^ 
\'^'i  «Ltvd  xm-i  rating  tables  are  identical- 


H4LL  AKD"] 
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EMimaled  monthly  discharge  of  Tombigbee  River  near  Cblumbus,  Miss. ,  for  1904. 
[Drainage  area,  4,440  square  miles.] 


Month. 


January 

Febraary 

March 

April 

M»y 

June 

July 

Angust 

September 

October 

November 

December 

The  year 


Discharge  in  second -feet. 


Maximum. 


4,650 

4,210 

6,400 

9,980 

1,560 

1,410 

1,960 

2,650 

620 

620 

950 

5,200 


9,980 


Minimum. 


1,070 

1,560 

1,560 

1,640 

770 

830 

570 

370 

270 

470 

470 

950 


Mean. 


1,991 

2,209 

3,785 

5,456 

1,059 

1,041 

1,135 

1,175 

402 

544 

765 

1,475 


270  '       1,  753 


Run-oflf. 


Second-feet 
persQuare 


0.448 
.498 
.852 

1.23 
.239 
.234 
.256 
.265 
.091 
.123 
.172 
.332 


Depth  in 
inches. 


0.516 
.537 
.982 

1.37 
.276 
.261 
.295 
.306 
.102 
.142 
.192 
.383 


.395 


5.36 


BLACK   WARRIOR  RIVER  NEAR  CORDOVA,  ALA. 

This  station  is  located  at  the  Kansas  City,  Memphis  and  Birmingham 
Bailroad  bridge,  which  crosses  the  river  below  the  junction  of  the 
Mulberry  and  Sipsey  forks,  and  about  three-fourths  of  a  mile  from 
Cordova,  Ala.  The  gage  was  established  by  the  United  States  Weather 
Bureau,  but  observations  by  that  bureau  have  been  discontinued. 
Prom  12  to  55  feet  the  gage  is  a  vertical  timber  bolted  to  the  inside  of 
the  bridge  pier  on  the  left  bank  of  the  river.  Below  12  feet  the  gage 
Was  sloping,  but  it  was  out  of  position  and  could  not  be  used  when  the 
station  was  established  by  the  United  States  Geological  Survey  on  May 
21, 1900,  so  a  short  new  section  was  put  in  at  that  time.  This  section 
is  a  2  by  10  inch  plank,  graduated  to  feet  and  tenths,  from  —1.5 
to  +12.5  feet,  and  spiked  to  a  willow  tree  on  the  right  bank  of  the 
river  about  200  feet  below  the  bridge. 

Measurements  are  made  from  the  downstream  side  of  the  railroad 
bridge,  which  is  a  two-span  iron  through  bridge.  The  span  across 
the  river  is  300  feet  long.  A  pier  is  being  built  in  the  river,  and  the 
'onpf  .span  will  be  replaced  by  two  shorter  ones.  The  span  on  the  left 
l*nk  is  about  150  feet  long.  At  low  stages  discharge  measuromonts 
^^remade  from  a  boat  or  by  wading  at  a  point  some  distance  below  the 
"ridge.  The  channel  is  curved  for  500  feet  above  and  straight  for 
^^000  feet  below  the  station.  The  right  bank  is  a  rock  bluff  and  will  not 
overflow.  The  left  bank  overflows  only  under  the  seeo\Ad  s\>\\\\  c»i  VW 
The  bed  of  the  stream   is  of   rock  and  \^  \>^y\\\vv\w\\V,    '\W, 
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channel  has  a  width  of  about  180  feet  at  low  water  and  about  450  feet 
at  high  stages. 

Bench  mark  No.  1  is  the  top  of  the  fourth  crossbeam  from  the  right 
bank,  on  the  downstream  side.  Its  elevation  is  60.09  feet  above  the 
zero  of  the  gage.  Bench  mark  No.  2  is  a  copper  plug  in  the  solid 
rock  a))out  110  feet  above  the  bridge,  50  feet  from  the  initial  point  for 
soundings.  Its  elevation  is  32.12  feet  above  the  zero  of  the  gaj?e. 
The  top  of  the  pier  at  the  left  bank  is  56. 10  feet  above  the  zero  of  the 
gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  meamremerUs  of  Black  Warrior  River  near  Cordova^  Ala,,  in  190S  and  1901 


Date. 


Hydrographer. 


1903.  I 

March  6 1  J.  M.  Giles I 


March  V\ do 

May  19 do 

June  15 do 


..do 


July  17  « ' do 

August  27  ^ do 

August  29  ^ j do 

8eptemlx*r  25  ' 

1904. 
January  Ki'^.. 
Fi'l)ruary24. . . 

Marcli  2:^ 


May  25  ^.... 

Alienist  10 1 do 

<)<tohor2r)'' do 

October  2()'^ do 


J.  M.  Giles 

J.  M.  (Tiles  and 
E.G.  Murphy. 

M.R.andW.K. 
Hall. 

J.  M.(;iles 


I 


Width.    , 

240  I 

220 

206  I 

184 

178 

182 

181 

137 

182 
181 

191 

180 

185 

48 

48 


Area  of 
section. 


Mean 
velocity. 


Gaffe 
height. 


Sqtiarefeei. 

F>r€lper9ec. 

4,225 

4.56 

2,  625 

3.61 

1,991 

2.59 

1,261 

.82 

576 

.53 

546 

.38 

501 

.28 

134 

.58 

554 

.39 

1,200 

.65 

1,638 

509 

1,263 

75 


Feet. 

13.90 

6.90 

4.34 

.50 

-     .30 

.48 

.65 

.90 

.40 

.28 

1.  88  '       2. 65  I 

.34  i-  -  .50  I 
.  80  '  .  49  I 
.34  I-  1.00  I 
.34  I-  1.00  I 


'lOiH'-fonrtli  mill'  below  Frisco  Sysiem  Railroad  bridge. 
^()ne-tlli^d  mile  Iwlow  Frisco  System  Railroad  bridge. 
«■  At  fish  trap  ;J  miles  below  bridge. 
•iBoat  100  yards  above  Southern  Railway  bridge. 


Stcondjtft. 

19,250 

'     9,486 

1.03S 
306 
2ll^ 
142 

7S 

21(5 

i:i 

1.011 
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tlnilif  gage  height,  in  feet,  of  Bltick  Warrior  River  Hear  Cordova,  Ah.,  for  1904. 


Jan       Feb.  .  Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Ot-t 


-0.4 

-  .4 

-  .5 

-  .5 
.5 

-  ..■> 
.5 

-  .4 
.4 

-  .5 

-  .5 

-  .5 

-  .5 

-  .5 

-  .5 

-  .5 
.3 
.3 

-  .2 
.2 
.2 

1.3 
2.9 
2.0 
l.ti 
.6 
.3 
.1 

.0 
.0 


0.0  , 
.0 


2.6 
2.4 
3.2 


.0 

3.1 

.0 

2.8 

.0 

2.4 

3.2 

3.7 

5.4 

5.2 

3.5 

7.2 

2.3 

4.3 

2.0 

4.0 

2.0 

3.2 

2.4 

2.6 

5.5 

2.1 

6.8 

1.6 

4.5 

1.5 

3.2 

.  1-2 

2.5 

1.1 

2.2 

1.0 

1.4 

1.0 

.5 

1.0 

.3 

1.1 

.3 

1.5 

5.5 

1.4 

5.5 

-  .1 

4.1 

-  .1 

6.5 

-  .1 

8.6 

-  .2 

5.7 

-  .4 

4.3 

-  .5 

2.8 

-0.5 
-  .5 


1.2 
.4 

.5!-.l 
.4  i  -  .6 
.4  '  --  .4 
.5!   -.3 


-  .5 
.3 
.4 
.6 
.5 
.4 
.2 
.0 

-  .1 

-  .2 

-  .2 

-  .3 
-  .4 

-  .6 

-  .6 

-  .0 

-  .6 

-  .6 

-  .6 
.6 

-  .6 

-  .6 

-  .6 

-  .6 
1.3 


-  .2 

-  .1 

-  .3 

-  .4 

-  .5 


-  .5 

-  .5  i 

-  .5 


.6 
.6 


.8 
.8 


.5 

.5 

.4 

2.6 


1.8      -0.5 
.2      -    .3  I 

-  .3  .6  i 

-•1; 

-  -3  i 

-  .3 

•2  I 

-  .1  : 

-  .3  ' 

-  .4 

-  .2 
.3 

2.7 


.4    ! 

.4 

.6  ' 

.6 
1.2 
1.0 

.9 
1.1 
1.1  I 
1.2 

.8 

.3  \ 

.1  ! 


-   .1 

-  .4 

-  .3  ' 

-  .5 

-  .3 
--  .5 

-  .4 
--  .4 

-  .5 

-  .4 
.3 
.3 

-  .5  I  -  .7 

-.5 1 -.7 

--  .5  I   -   .8 
.5  I   -     .8 


-  .2 

-  .3 

-  .4 
-  .5 

-  .6 

-  .7 
.7 


Sept. 

Ott. 
-1.0 

Nov. 
-0.9 

Dw. 

-0.8 

0.8 

-  .8 

-1.0 

-  .9 

.9 

—  .8 

-1.0 

-  .9 

1.3 

-  .5 

-1.0 

-  .3 

2.2 

-    .6 

-1.0 

.1 

3.8 

-  .6 

-1.0 

-  .3 

5.5 

-    .  7 

-1.0 

.8 

2.7 

-   .8 

-  1.0 

-  .4 

1.3 

-.8 

-1.0 

-  .4 

1.1 

-  .8 

-1.0 

-  .5 

1.2 

-  .8 

-  .9 

-  .5 

.9 

-  .8 

-  .9 

-  .5 

.7 

-  .8 

-  .9 

-  .5 

.4 

-  .8 

-  .9 

-  .5 

.2 

-  .8 

-  .9 

-  .5 

.1 

-  .8 

-  .9 

-  .6 

.0 

-  .8 

-   .9 

-  .6 

.1 

-    .8 

-    .9 

~  .6 

-     .1 

-  .9 

-  .9 

-  .6 

.0 

-  .9 

-  .9 

-  .6 

.0 

-  .9 

-  .9 

-  .6 

.1 

-  .9 

.9 

.6 

-     .1 

-  .9 

-  .9 

-  .1 

.2 

-     .9 

.1 

0 

-  .9 

-  .9 

.1 

.2 

-  .9 

-  .9 

.0 

.0 

-  .9 

-  .9 

.0 

.2 

.9 

-  .9 

-  .1 

12.4 

-1.0 

.9 

-  .1 

6.5 

-1.0 

.9 

-   .1 

3.8 

-  .9 

2.4 
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Rating  table  for  Black  Warrior  River  near  Cordova^  Ala.,  frotn  January  1  to  December  SI 

1904. 


1 

1    height. 

Ditnoharge. 
Seamd'JtH. 

Gage 
height. 

DiBL'harge. 

Gage 
height. 

Discharge. 

Gage 
height. 

DiwhaiKC 

Feet. 

h>ei. 

Second/eet. 

FM. 

SewHd/eH. 

i      Feet. 

^ecotM-jtd. 

-  1.00 

28 

0.00 

560 

1.00 

1,450 

'     3.00 

3,540 

-.90 

53 

.10 

645 

1.20 

1,630 

3.20 

3,780 

1-  .80 

80 

.20 

730 

1.40 

1,820 

3.40 

4,030 

-  .70 

110 

.30 

820 

1.60 

2,010 

3.60 

4,290 

-.60 

145 

.40 

910 

1.80 

2,210 

3.80 

4,550 

-  .50 

190 

.50 

1,000 

2.00 

2,410 

4.00 

4,820 

-  .40 

250 

.60 

1,090 

2.20 

2,615 

4.50 

6,520 

-   .30 

320 

.70 

1,180 

2.40 

2,830 

5.00 

6,230 

-   .20 

400 

.80 

1,270 

2.60 

3,060    1 

5.50 

6,955 

-  .10 

1 

480 

1 

.90 

1,360 

2.80 

3,300 

6.00 

7,700 

The  above  table  is  based  upon  twenty-six  discharge  measarements  made  duriog 
1900-1904.  It  is  well  defined  between  gage  heights  —1.0  feet  and  6.0  feet  The 
table  has  l)een  extended  beyond  these  limits,  being  based  on  three  high-water 
measurements.  Above  gage  height  6  feet  the  rating  curve  is  a  tangent,  the  differ- 
ence Ijeing  150  per  tenth. 

Esthnated  monthly  discharge  of  Black  Warrior  River  near  Oordoi^,  Ala.,  for  1904^ 
[Drainage  area,  1.900  square  miles.] 


Month. 


January  . . . 
February . . 

March 

April 

May  

June 

July 

August 

September. 
Octol)er  ... 
Noveuil)er  . 
December  . 


The  year. 


Discharge  In  second-feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second- feet 

per  square 

mile. 

Depth  in 
inches 

3,420 

190 

613 

0.323 

0.372 

1,180 

480 

720 

.379 

.409 

11,600 

560 

3,818 

2.01 

2.32 

9,500 

190 

2,606 

1.37 

l..>3 

1,725 

145 

409 

.215 

.248 

3,060 

80 

378 

.199 

L»22 

3, 180 

190 

516 

272 

.314 

1,630 

80 

693 

.:^=) 

.421 

190 

28 

78.0 

.(Ml 

.046 

53 

28 

44.9 

.024 

.(ns? 

645 

53 

298 

.157 

.175 

17,300 

400 

2,277 

1.20 

1.3S 

17,300 

28 

1,038 

.546  , 

lA^ 

ALL 
HOYT. 
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BLACK  WARRIOR   RIVER   AT  TUSCALOOSA,    ALA. 

A  continuous  record  of  j?age  heights  at  Tuscaloosa  since  1889  has 
«en  kept  by  the  United  States  Engineer  Corps.  During  1895  and 
896  a  number  of  discharge  measurements  were  also  made,  from  which 
i  rating  table  was  obtained,  and  since  that  time  measurements  of 
low  have  been  made  by  the  United  States  Geological  Survey.  The 
station  is  located  about  one-fourth  of  a  mile  above  Mobile  and  Ohio 
^ilroad  bridge.  There  are  three  locks  and  dams  within  about  3  miles 
tbove  the  station.  ' 

The  gage  is  located  about  three-fourths  of  a  mile  from  tne  business 
lenter  of  Tuscaloosa,  Ala.  It  is  reached  by  passing  down  Bridge 
treet  to  the  river,  thence  down  the  east  bank  1,800  feet.  There  is  also 
»  vertical  iron  gage  on  the  downstream  side  of  the  second  pier  from  the 
eft  bank  of  the  highway  bridge,  from  which  the  discharge  measure- 
aents  are  made.  Discharge  measurements  are  made  from  the  iron 
lighway  bridge  above  the  gage.  The  initial  point  for  soundings  is 
he  end  of  the  iron  bridge  on  the  left  bank,  downstream  side.  The 
hannel  is  straight  for  16,000  feet  above  and  below  the  station;  its 
iridth  at  low  water  is  280  feet  and  at  high  stages  625  feet.  The  cur- 
ent  is  sluggish  at  low  stages.  Both  banks  are  high  and  steep  and 
veiilow  only  at  extreme  stages.  The  greater  part  of  the  bed  is  of 
ock  and  is  permanent.  There  is  but  one  channel,  broken  by  the 
bree  bridge  piers.  -^ 

Ptench  mark  No.  1  is  on  a  willow  tree  10  feet  west  of  the  gage;  its 
levation  is  10.54  feet  above  the  zero  of  the  gage  and  97.34  feet  above 
he  Mobile  datum.  Bench  mark  No.  2  is  on  a  small  hackberry  tree  30 
eet  south  of  the  upper  end  of  the  gage;  it^  elevation  is  52.06  feet 
bove  the  zero  of  the  gage  and  139.86  feet  above  the  Mobile  datum. 
)aily  gage  heights  are  furnished  to  the  Geological  Survey  b3'^  the 
Jnited  States  engineers. 

The  observations  at  this  station  during  1904  have  been  made  under 
he  direction  of  M.  R.  Hall,  district  hydrogmpher. 
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DMiarge  meojniremeiUs  of  Black  Warrior  River  at  Tuitcaloosa,  Ala.,  in  J90S  and  1901 


Date. 


Hydrographer. 


1903.  I 

July  20 1  J.  M.  Giles 

July  21 ' do 

1904. 

February  23  . . .   J.  M.  Giles  and 
I      E.  C.  Murphy. 

August  22 1 do 

August  22 ' do 


Width. 


229 
229 

257 

247 
247 


Area  of 
section. 


Mean 
velocity. 


Sqttarffeet.  ,  /Vrt  per  tec. 


1,433 
1,448 

1,978 

1,536 
1,532 


0.60 
.50 

1.23 

.66 
.64 


hSX     ^'^^ 


5.  45 
'  5. 44  I  719 


7.40 

5.57 
5.57 


2,433 

1,021 
976 


^fean  daily  gage  height,  in  feel,  of  Black  Warrior  Rit^er  at  TSiscalooaa,  Ala.^  for  1901 


Day. 


1.... 

2.... 

3.... 

4.... 

5. . . . 

6.... 

7.... 

8.... 

9.... 
10.... 
11.... 
12.... 
13.... 
H.... 
15.... 
16.... 
17.... 


ly.. 

20.. 
21.. 


23. 
21 . 


2x. . 
2»>.. 
30.. 
31.. 


Jan. 

Feb. 
6.40 

5.02 

6.00 

6.a5 

5.03 

6.40 

5.01 

6.37 

4.98 

6.30 

4.95 

6.28 

5.06 

6.30 

5.18 

6.70 

5.10 

7.68 

5.41 

8.75 

5.32 

ll.ft5 

5.61 

12. 16 

5. 40 

10.73 

Mar.  '  Apr.  ;  May. 


5.2S  I 

;....-.  I 

5.08  ' 

.S.82  I 

5.  (JO  i 

:>.  50 

5.4.1 

5.50  i 

G.7()  ' 

,,    .  ' 

11.1.S  , 

12.70  I 

11.15 

9.48  I 

S.20  . 
7.40 

G.90  ' 

G.  r»5  ' 

G.  10  ' 


9.56  ' 
8.70  I 
8.07  ; 

7.rKjj 

7.10  I 
G.80  ; 
G.80  , 
7.05  I 
7.35' 
7.45  I 
l.M\  ' 
7.31 
7.23 
7.  12  ' 
G.84  ; 
G.  71 


6.57 
6.42 
6.40 
6.31 
6.23 
6.05 
9.30 
15. 75 
17.50 
16.25 
12.  W 
11.07 
10.21 
10.8:» 

17.  m 
22. 24 
19.00 
15.34 
13. 10 
11.73 
10.71 

9..SG 
y.  25 
9.40 
14.00 
15.40 
14.71 

18.  TK) 
20.  GO 
17.8.5 
15.03 


13.06 
12.20 
12.25 
12. 10 
11.05 
10.10 
9.91  I 
12.30  I 
18.48  j 
20.55  j 
18.13  i 
15.00  I 
13.13  ; 
11.46 
10.20 
8.50  i 
8.45 
8.:i5  [ 
8.15  1 

7.80  ; 

7.45, 
7.15  I 

7.09  I 
7.01   1 

7.40  I 

7.41  i 
7.20  I 
7.18 
7. 15 

7.10  I 


6.85 
6.75 
6.40 
6.21 
5.98 
5.85 
5.64 
5.53 
5.42 
5.98 
6.17 
6.08 
5.95 
5.80 
5.63 
5. 40 
5.21 
5. 18 
5.10 
5.08 
5.06 
5.00 
5.00 
4.98 
4.95 
4.91 
4.88 
4.8G 
4.80 
4.81 
4.95 


June. 


July.     Aug.     Sept. 


5.10 
6.40 
6.91 
6.50 
6.01 
5.53 
5.50 
5.45 
6.35 
5.30 
5.31 
5.80 
5.28  ! 

5.20  I 
5. 10  ' 
5.10  I 
5.00  I 
4.80 
4.70  ; 
4.62  1 
4.  GO 
4.43  ' 
4.30  I 

4.21  1 
3.98  ' 
3.85  ' 
4.54 
4.88 
4.80 
4.75 

! 


8.15 
9.80 
8.10 
6.91 
6.68 
5.90 
5.45 
5.40 
6.00 
7.98 
7.71 
7.02 
7.22 
9.00 
8.82 
7.40 
7.00 
6.90 
5.50 
5.31 
5.23 
4.70 
5.10 
5.38 
5.60 
5.75 
5.40 
5.38 
5.40 
5. 12 
5. 24 


5.29 
5.29 
5.55  I 

6.58  , 
S.B9 
6.70  I 

7.32  ; 
9.50  I 
9.90 
9.73 
8.17  I 

8.39  I 
10.30  ! 
10.55  I 

9.24 

8.40  I 
7.52  I 
6.92  I 
6.87  I 
6.44  I 
6.16  I 

5.59  ' 

5.33  ' 

5.14  1 
5.08  I 
4.80  I 
4.84  I 
4.90  I 
4.98  ' 

5. 15  I 
4.78 


4.90 

4.93 

4.82 

4.78 

4.  GO 

4.  HO 

4.87 

4.90 

4.85 

4.90 

4.80 

4.71 

4.70 

4.69 

4.65 

4.60 

4.50 

4.50 

4.50 

4.46 

4.45  I 

4 

4 

4 

4 

4 

4 


44  1 
43  I 
40| 


.40 

.38  j 

.35, 

4.34  I 

4.40  I 

4.40  I 

1 


Oi't.  Nov.  1  D«. 

4.38  I   4.12  

4.35  I   4.12  ' 

4.36  4.23! 

4.38  I   4.70' 

4.40  I   4.7U! 

4.40      4.61   

4.29  '   4.66' 

4.80  j   4.83  

4.-29  I   4.75' 

4.29  '   4.66  

4.30  I  4.65  

4.35  I   4.55  1 

4.33  •   4.48  

4.33  I   4.40! 

4.33  I   4.36  

4.33      4.34  ' 

4.15  I   4.30   

4.15  I    4.25   

4.15  j    4.30  

4.17      4.-2D  

4.17  I    4.27   

4.16  I    4.70  

4.15  I   4.71    

4.15      4.70   

4.15  '    4.69  

4.15  i    4.55  

4.15  I    4.57   -• 

4.15  I   4.54   

4.15      4.44   

4.14  ,    4.25  

4.13  ' 


LL  A 
rIOYT 


:•■"] 
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CLEAR  CREEK    NEAR   ELK,    ALA. 

This  station  was  established  June  22,  1904,  bj'^  M.  R.  Hall.  It  is 
•cated  at  the  wagon  bridge  1  mile  south  of  Elk,  and  15  miles  north 
f  Jasper,  on  the  road  to  Houston.  The  bridge  is  about  one-fourth 
lile  above  Clear  Creek  Falls,  and  about  2  miles  above  the  junction  of 
lear  Creek  with  Sipsey  Fork  of  Black  Warrior  River.  The  gage  is  a 
ertical  timber  graduated  from  zero  to  10  feet,  fastened  to  a  3-inch  by 
-inch  pine  timber  which  is  bolted  to  the  right  side  of  the  right-bank 
:one  pier  under  the  upstream  side  of  the  bridge.  It  is  read  once  each 
ay  by  J.  S.  Gossett.  This  station  is  maintained  in  cooperation  with 
le  Alabama  Geological  Survey,  by  whom  the  gage  reader  is  paid. 
)ischarge  measurements  are  made  from  the  upstream  side  of  the 
ridge  to  which  the  gage  is  attached.  This  is  an  iron  wagon  bridge, 
aving  a  single  span  of  100  feet,  and  a  49-foot  trestle  approach  on  the 
ight  bank.  The  initial  point  for  soundings  is  the  end  of  the  bridge 
t  the  left  bank  on  the  upstream  side.  The  channel  is  straight  for 
bout  400  feet  above  and  50<^  feet  below  the  station.  The  current  above 
ie  station  is  rather  sluggish  at  low  stages;  below,  it  is  swift  and 
Token.  The  right  bank  is  low,  wooded,  and  is  liable  to  overflow, 
ut  all  the  water  passes  under  the  bridge  and  trestle.     The  left  bank 

high,  rocky,  clean,  and  is  not  subject  to  overflow.  The  l)ed  of  the 
ream  is  composed  of  rock  and  clean  sand,  and  is  permanent.     Thei*e 

one  channel  at  all  stages.  At  very  low  water  the  current  is  too 
uggish  for  measurement  at  the  bridge,  but  measurements  are  made 
i  wading  at  the  falls  below.  Bench  mark  No.  1  is  the  top  of  the 
Iter,  upstream  eyebar,  at  a  point  35  feet  from  the  initial  point  for 
undings.  Its  elevation  is  17.10  feet  above  the  zero  of  the  gage. 
?nch  n)ark  No.  2  is  a  copper  plug  set  in  rock  on  the  left  bank  about 

feet  upstream  from  the  end  of  the  bridge.  Its  elevation  is  17.04 
et  above  the  zero  of  the  gage. 

DiacJiarge  measurements  of  Clear  (}reek  near  Elk^  Ala.y  in  2904. 


Date. 


I  y  24 

ritj  22  " 

igiist  9  . . . . 
tolxjr  25... 
tober  25  f*  . 


Hydrographer. 


M.  Giles.... 

..do 

..do 

..do 

..do 


Width. 


86 
2(5 
90 
94 
34 


Arert  of 
section. 

Mean 
velocity. 

Square /ett. 

Feet  per  sec. 

86 

0.45 

14 

1.05 

84 

.56 

77 

.22 

19 

.90 

Gaffe 
height. 


Discharge. 


Feet. 
0.79 

.66  i 

I 
.81. 

.65 

.65  I 


Secwidject. 
39 
15 
47 
17 
17 


a  Wading  at  upper  falls. 


b  Wading  150  yards  below  bridge. 
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Mean,  daily  gage  heighlf  infeetf  of  Clear  Creek  near  Elky  Ala.,  for  J904. 


10. 


12. 


15., 
16.. 
17. 
18.. 
19. 
20.. 
21. 
22. 
28. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 


Day. 


/une. 


0.65 
.66 
.65 
.70 
.80 
.80 
2.60 
1.20 


July. 


0.80 

.80 

.80 

.80 

.90 

.90 

.96 

1.00 

1.10 

1.00 

.90 

1.10 

1.10 

.90 

.90 

.90 

.85 

.85 

.85 

.86 

.95 

1.60 

1.20 

1.10 

1.00 

.96 

.95 

.96 

.80 

.80 

.80 


Aug. 


0.75 

.75 

.80 

1.10 

.96 

.96 

.90 

1.10 

.80 

.80 

.76 

.80 

.80 

1.00 

1.00 

1.00 

1.00 

1.10 

1.00 

1.00 

1.00 

1.00 

.90 

.90 

1.00 

1.00 

.90 

.90 

.90 

.90 

.85 


Sept 


0.85 
.70 
.70 
.70 
.70 
.65 
.65 
.70 
.70 
.70 
.70 
.65 
.66 
.65 


Oct. 


Nov.      Dec. 


0.65 
.65 
.65 
.65 
.65 
.70 
.70  I 
.70 
.70 
.65 
.65 
.65 
.66 
.60 
.60 
.60 
.60 
.60 
.60 
.60 
.60 


0.65 
.& 
.M 
.80 
.75 


.  <d 


.80  { 

.90 

.80 

.75  I 

.10 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.70 

.75 


60 

.80 

60 

.iO 

60 

.85 

60 

.85 

60 

.85 

60 

.85 

60 

.90 

60 

.90 

00 

O.SI 

1.0Q 

L«l 

l.» 

Ltt 

l.tt 

!.» 

1.20 

.% 

.« 

M 

M 

.» 

.» 

.» 

.3 

.3 

.75 

.75 

.75 

.75 

.5 

.75 


1.M 

1.6 
1.D 
1.39 


BLACK   WATER  CREEK    NEAR  JASPER,  ALA. 

This  station  was  established  as  a  bench-mark  station.  It  is  located 
100  yards  below  the  dam  at  Camack's  mill,  6  miles  north  of  Ja.sper, 
Ala.  Discharge  measurements  are  made  from  the  single-span  iron 
highway  bridge  with  short  trestle  approaches  at  either  end.  The 
initial  point  for  soundings  is  the  end  of  the  bridge  at  the  right  bank, 
upstream  side.  The  channel  is  straight  for  about  200  feet  above  and 
500  feet  below  the  station.  The  current  is  swift.  Both  banks  are 
wooded,  and  liable  to  overflow  under  the  trestle  approaches.  The  bed 
of  the  stream  is  rocky  and  permanent.  There  is  but  one  channel  at 
all  stages,  broken  during  high  water  by  the  piers  and  trestle  work  of 
the  bridge.  The  bench  mark  is  the  top  of  the  upstream  eyebar,  41* 
feet  from  the  right- bank  end  of  the  bridge.  Its  elevation  is  20.00  feet 
above  the  gage  datum. 


▲  LL  AND 
BOYT. 


]  HOBILE    RIVER    DRAIN AOE    BASIN.  17 1 

Discharge  meoBarements  of  Black  Water  Creek  near  Jasper ^  Ala.,  in  1904. 


Date. 


Hydrographer. 


J.  M.  Giles  . 


fay  24 

li]t?uM9 ' do 

)ctober  25« do 


Width. 


Fset. 
42 
41 
3.5 


Areaol 
section. 

Mean 

velocity. 

Gage 
height. 

Discharge. 

Square/ret. 

Foot  per  $er. 

Feel. 

Second-Jeet. 

36.6 

0.63 

1.10 

22.  fy 

40.0 

.97 

1.27 

39 

2.3 

.91 

.75 

2.1 

a  Mill  not  running,  water  being  stored  In  pond. 
BLACK   WARRIOR   RIVER   (lOCUST   FORK)    AT   PAL08,    ALA. 

Locust  Fork  of  Black  Warrior  River  rises  in  Blount  County,  Ala., 
md,  flowing  in  a  southwesterly  course,  enters  Black  Warrior  Rirer  a 
*hort  distance  above  Wilmington,  Ala.  Its  drainage  basin  is  hilly, 
ind  only  a  small  part  of  its  area  is  in  cultivation.  Palos  station  was 
established  November  26, 1901,  by  R.  C.  McCalla,  United  States  assist- 
ant engineer,  who  furnishes  the  daily  gage  heights  to  the  United  States 
Geological  Survey.  It  is  maintained  by  the  United  States  Engineer 
Corps.  The  gage  is  a  4  by  8  inch  timber,  on  the  right  bank  of  the 
river,  just  below  the  Kansas  City,  Memphis  and  Birmingham  Railroad 
bridge.  One  section  follows  the  slope  of  the  bank  from  low  water  to  a 
tree  on  top  of  the  bank,  and  from  there  up  a  vertical  .section  is  fastened 
to  the  tree.  The  slope  is  17  feet  in  elevation,  measured  vertically,  and 
the  vertical  section  of  the  rod  is  15  feet.  The  rod  is  graduated  to  feet 
and  tenths,  with  copper  figures  at  the  5-foot  points  and  roundhead 
tacks  at  intermediate  foot  marks.  The  total  height  is  32  feet.  The 
datum  of  gage  (about  251.71  feet  above  Mobile  datum)  is  supposed 
to  be  extreme  low  water.  High  water,  April,  1900,  was  about  87  feet. 
Measurements  are  made  from  the  Drennan  Bridge,  which  is  about 
a  quarter  of  a  mile  below  the  Kansas  City,  Memphis  and  Birmingham 
Kailroad  bridge.  The  Drennan  Bridge  is  the  property  of  the  Drennan 
Coal  Mining  Company.  It  is  a  mining  railroad  })ridge,  having  width 
for  a  double-track  tramway  of  3  feet  gage.  One  track  is  laid  and  in 
operation.  The  bridge  has  two  iron  spans  of  KK)  feet  each  and  trestle 
approaches  at  both  ends. 

Low- water  measurements  are  made  by  wading  at  a  shoal  one-third 
mile  below  the  bridge.     The  initial  point  for  soundings  is  the  left- 
bank  end  of  the  iron  bridge  on  the  downstream  side.     The  channel  is 
curved  for  1,500  feet  above  the  station  and  is  straight  for  3,(X)0  feet 
below.     At  low  water  the  channel  is  180  feet  wide.     There  is  a  ledge 
of  rock  about  200  feet  below  the  station  with  about  3  feet  fall.     Both 
banks  are  high  and  wooded.     The  riglit  bank  overflows  at  flood  stages, 
but  only  under  the  approach  to  the  bridge.     The  bed  is  mainly  of 
rock  and  is  permanent. 
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Bench  mark  No.  1  is  the  top  of  the  crossbeam  at  a  point  80  fee 
the  left  end  of  the  bridge  on  the  downstream  side.  Its  eie 
is  46.70  feet  above  the  surface  of  the  water,  less  the  reading 
gage.  It  wa«  established  by  measuring  down  to  water  nurface 
steel  tape.  Bench  mark  No.  2  is  a  copper  plug  in  a  water-oak  t 
the  right  hand,  20  feet  downstream  from  the  gage.  Its  eleva 
21.68  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Black  Warrior  River  (Locust  Fhrk)  at  Palos^  Ala., 

and  1904. 


Date. 


Hydrographer. 


190,S. 

March  7" J.  iM.  Giles. 

March  14  « do 

May  20« do 

June  MS" ' do 

June  16" do 

July  18  & do  .... 

AuK"8t  28  ^ do 

August  28  ^ <lo 

Septend)er  2H '' do 


Width. 


J.  M.  (;ile8. 


1904. 
January  IS  ^. 

Man'h24'' M.  K.  and  W. 

K.  Hall. 

I 

May2:V' I.  M.  Giley 

May2:V' do 

AugUHt  8  '^ d(» 

August  8  '' do 

()ctol)er24  ' do 


Feet. 
172 
168 
156 
130 

i:w 

96 

77 

100 

88 


Area  of 
section. 


Square  Jett. 

1,937 

1,735 

1,358 

1,065 

1,041 

249 

195 

246 

93 


93  I  243 

156  1,305 


82 

197 

82 

204 

152 

1,225 

178 

496 

9(.) 

74 

Mean 
velocity. 


Feet  per  tee. 

3.85 

3.06 

1.58 

.40 

.39 

.91 

.43 

.38 

.50 

.62 

1.28 

.43 
.45 
.94 
2.28 
.32 


Gage 
height. 


««  Ureniian  >>ri(lge. 

'» Frisco  .System  Kuilruad  bridge. 

f  Boat  below  Frisco  bridge. 

'/Wading,  one-lhird  mile  below  Drennan  Bridge. 

«?  Wading,  one- half  mile  below  Drennan  Bridge. 


Di 


Feet. 
4.75 
3.55 
1.75  I 
.62, 
.62  I 
.40  ' 
.13 
.13 
.02 

I 
.38  ! 

1.58  '\ 

.16 
.16  ' 

,.27  j 
1.25 
-  .04 
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Vii7y  gage  height^  infeet^  of  BUick  Warrior  River  {Loaist  Fbrkfai  Palos^  Ala., 
for  1904. 


Jan. 


0.2  I 

.2  I 

.2 

.1 

.1 

.1 

.1 

.1 

.1 

.2 

.2  I 

.2 

.2 

.2 

.2 

.2 

.3 

.4 

.4 

.4 

.4 

.6 
1.3 
2.3 
1.1 

.9 

.8 

.7 

.7 

.6 


Feb. 

Mar. 

Apr. 

May. 

June. 

0.6 

0.7 

1.2 

0.7 

0.7 

.6 

.7 

1.2 

.8 

.5 

.6 

1.1 

.7 

.5 

.6 

1.1 

.5 

.6 

.6 

1.0 

.4 

.5 

.6 

.9 

.4 

.6 

1.9 

1.2 

.3 

1.1 

2.2 

2.1 

.3 

1.6 

1.9 

2.5 

.3 

1.4 

1.5 

2.1 

.2 

1.5 

1.3 

1.7 

.2 

1.3 

1.3 

1.4 

.2 

1.3 

1.3 

1.3 

.2 

1.2 

2.2 

1.1 

.1 

1.0 

5.0 

1.0 

.1 

.8 

2.9 

.9 

.3 

.1 

.8 

2.0 

.9 

.3 

.0 

.7 

1.7 

.9 

.3 

.0 

.7 

1.5 

.9 

.2 

.0 

.8 

1.3 

.8 

.2 

.0 

.8 

1.2 

.8 

.2 

.0 

.9 

1.1 

.8 

.2 

.0 

.9 

1.1 

.8 

.2 

.0 

.9 

l.a 

.7 

.2 

.0 

.9 

1.5 

.7 

.2 

.6 

.8 

1.3 

.8 

.2 

.4 

.8 

1.4 

1.2 

.1 

.2 

.8 

1.7 

1.1 

.1 

.1 

.7 

1.6 

.9 

.1 

.4 

1.4 

.8 

o 

.     1.8 

1.3 



.5 

aly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1.4 

0.4 

0.3 

0.0 

0.0 

0.2 

.9 

.4 

.3 

.0 

.0 

.3 

.5 

.7 

.3 

.0 

.2 

.7 

.6 

.2 

.0 

.4 

.5 

1.0 

.2 

.0 

.4 

.3 

1.4 

.2 

.0 

.3 

1.4 

.6 

1.6 

.2 

.4 

.2 

1.3 

2.1 

1.3 

.1 

.3 

.2 

1.1 

1.3 

1.0 

.1 

.2 

.2 

1.9 

1.0 

.8 

.1 

.1 

.1 

.8 

1.3 

.1 

.1 

.1 

.8 

1.1 

2.5 

.1 

.0 

.1 

.7 

1.2 

2.1 

.1 

.0 

.1 

1.2 

1.6 

•0 

.0 

.1 

.8 

1.2 

.0 

.0 

.1 

.6 

1.0 

.0 

.0 

.1 

.5 

1.3 

.0 

.0 

.1 

.4 

.9 

.0 

.0 

.1 

.4 

.8 

.0 

.0 

.1 

.3 

.6 

.0 

.0 

.1 

.3 

.5 

.0 

.0 

.1 

.2 

.4 

.0 

.0 

.1 

.4 

.4 

.0 

.0 

.3 

.3 

.4 

.0 

.0 

.3 

.3 

.3 

.0 

.0 

.2 

.3 

.3 

.0 

.0 

.2 

.4 

1.0 

.0 

.0 

.2 

1.1 

.4 

.7 

.0 

.0 

.2 

2.9 

.5 

1.0 

.0 

.0 

.2 

2.5 

.3 

.7 

.0 

.0 

.2 

1.7 

.2 

.5 

.0 

1.3 

__     _ 

_    . 

_ 

thle  for  Black  Warrior  Hirer  {IajcusI  Fork)  at  Palos,  Ala. ,  from  Jannanj  1  to 
Decemfter  1,  1904. 


Discharge 

Gage 
height 

Discharge. 

Gage 
height. 

Di!<charge. 

Gage 
height. 

Discharge. 

Scrtmdfctt 

Feel 

;  Second-Jeet 

Feet 

Second-Jeet, 

Fftt. 

Secovd-Jiet. 

M 

0.90 

690 

1.80 

2,  020 

3.40 

1       4, 940 

1 

67 

1.00 

810 

1.<K) 

2,190 

3.60 

5, 320 

110 

1.10 

9:^5 

2.00 

2,360 

3.80 

5,700 

165 

1.20 

1,070 

2.20 

2,710 

4.00 

6,100 

230 

1.30 

1,210 

2.40 

3,  070 

4.  20 

6,500 

m5 

1.40 

1,360 

2.  m 

3,  430 

4.40 

6,900 

390 

1.50 

1,515 

2.  SO 

-  3,800 

4.60 

7,  300 

480 

I.  HO 

1 ,  f>80 

3.  (K) 

4,  180 

4.  SO 

7,  700 

580 

1.7(1 

1 ,  850 

3.  20 

4,  560 

5.  00 

8,100 

Dove  table  is  based  upon  twenty-one  discfiarge  measurements  made  diirin^t 
)3,  and  1904.     It  in  ue//  rie/ined  l^etween  ^a^e  he\^Vil^  --V\.\  V>oV  ^xvv\^\^feV.. 
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(so.  MS. 


EHimated  monthly  discharge  of  Black  Warrior  River  (Locuti  Fork)  at  Polos,  Ala,Jor 

1904. 
[Drainage  area,  1,020  square  miles.] 


Month. 


January  

February 

March 

April  

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Rnn-off. 


Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

2,890 

67 

356 

0.349 

1,680 

305 

705 

.691 

8,100 

390 

1,649 

1.62 

3,250 

480 

1,032 

1.01 

480 

67 

244 

.239 

2,020 

34 

225 

.221 

2,630 

110 

511 

.501 

3,250 

165 

818 

.802 

165 

34 

63.8 

.063 

230 

34 

49.1 

.048 

230 

34 

99.8 

.098 

3,990 

67 

805 

.789 

8,100 

34 

546 

.536 

.745 
1.87 
1.13 
.276 
.247 
.578 
.925 
M 


.910 


7.32 


MISCELLANEOUS   MEASLTREMENTS   IN   MOBILE   RTVER    DRAINAGE  BASI5. 

The  following  is  a  list  of  miscellaneous  discharge  measurements 
made  in  Mobile  River  drainage  basin  during  1904: 

Plnehg  Creek  near  Cash^  Ga. — This  stream  flows  into  Sallacoa 
Creek,  a  tributary  of  Coosawattee  River.  A  measurement  was  made 
May  5  at  Butler's  bridge,  about  1  mile  above  the  mouth,  near  Cash. 
The  bench  mark  is  the  top  of  the  downstream  end  of  the  cross  timber 
on  first  bent  from  the  left  bank,  17.00  feet  above  the  datum  of  the  gage. 

W  id  til,  54  feet;  area,  150  nquare  feet;  mean  velocity,  0.27  foot  jjer  second;  gag* 
heigfit,  2.80  feet;  discharge,  41  Hecond-ft»et. 

Sdllacoa  Cn/rk  near  Cauli^  Ga. — This  stream  is  a  tributary  of  Coosa- 
wattee  River.  A  measurement  was  made  May  5  at  Covington's 
bridge,  about  4  miles  above  the  mouth  of  Pinelog  Creek  and  4  m\^ 
east  of  Cash,  (la.  The  bench  mark  is  the  upstream  end  of  the  top  of 
cross  timber  over  the  first  bent  from  the  left  bank,  16.00  feet  above 
the  datum  of  the  gage. 

Width,  42  feet;  area,  164  s(jiiare  feet;  mean  velocity,  0.15  foot  per  second;  p^ 
lieight,  2.60  feet;  discharge,  24  .second-feet. 

Jack  River  near  Alaeuhy^  Ga. — A  measurement  was  made  October.') 
just  above  the  falls,  about  5  miles  above  the  mouth  of  the  river  and 
28  miles  from  Blue  Ridge,  Ga. 

Width,  7  feet;  area,  7  square  feet;  mean  velocity,  1.86  feet  per  second;  discharge* 
J.?  second -feet. 
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Oothcaloga  Creek  near  Calhoun^  Ga, — This  stream  is  a  tributary  of 
ostaoauia  River.  A  measurement  was  made  May  6  at  a  bridge  about 
mile  from  the  mouth  of  the  creek  and  1  mile  west  of  Calhoun.  The 
mch  mark  is  the  downstream  end  of  the  top  of  cross  timber  on 
iddle  bent,  16.00  feet  above  the  datum  of  the  gage. 

Width,  45  feet;  area,  50  square  feet;  mean  velocity,  0.G4  foot  per  second;  gage 
tight,  2.15  feet;  discharge,  32  second-feet 

Connasauga  River  near  Jiesaca^  Ga. — This  stream  is  a  tributary  of 
ostanaula  River.  A  measurement  was  made  November  25  from  a 
)at  at  Fite's  ferry,  2  miles  from  Resaca,  Ga.  The  bench  mark  is  a 
fiall  nail  in  a  large  leaning  willow  tree  on  the  left  bank,  about  200 
et  below  the  ferry,  5.00  feet  above  the  datum  of  the  gage. 

Width,  130  feet;  area,  219  square  feet;  mean  velocity,  0.74  foot  per  second;  gage 
ight,  2.65  feet;  dischai^ge,  lft3  second-feet. 

Etoxcah  River  near  Kingston^  Ga, — Measurements  were  made  at 
ardin's  bridge,  4  miles  south  of  Kingston,  Ga.,  as  follows: 

January  24:  Width,  1S8  feet;  area,  1,178  square  feet;  mean  velocity,  1.60  feet  per 

;ond;  gage  height,  3.45  feet;  discharge,  1,894  second-feet. 

April  14:  Width,  188  feet;  area,  1,154  square  feet;  mean  velocity,  1.21  feet  per 

x>nd;  gage  height,  3.27  feet;  dischai^,  1,401  second-feet. 

July  29:  Width,  185  feet;  area,  1,007  square  feet;  mean  velocity,  0.62  foot  per 

x>nd;  gage  height,  2.56  feet;  discharge,  625  second-feet. 

A  5-foot  section  of  gage  rod  is  fastened  to  a  tree  on  the  left  bank. 

Etowah  River  near  Canton^  Ga, — A  measurement  wis  made  July  27 
Field's  bridge,  about  6  miles  below  Canton.  The  bench  mark  is  a 
lisel  cut  and  white  paint  mark  at  intermediate  post,  the  second  floor 
jam  of  the  main  span  from  the  left  end  of  the  bridge,  downstream 
ie,  36.00  feet  above  the  datum  of  the  gage. 

VV^idth,  89  feet;  area,  307  square  feet;  mean  velocity,  1.05  feet  per  second;  gage 
ight,  2.67  feet;  dischai^,  322  second-feet. 

Cave  Spring  at  Cavespriiig,^  Ga. — This  spring  is  tributary  to  Little 
sdar  Creek.     A  measurement  was  made  January  21  at  the  footbridge 

Cave  Spring.  The  water  surface  was  16i  inches  below  the  upstream 
de  of  the  bridge  floor,  6  inches  from  the  right  end  of  the  bridge. 

Width,  13  feet;  area,  5.6  square  feet;  mean  velocity,  0.94  foot  per  second;  discharge, 
5  second-feet. 

Little  Cedar  River  near  Caveapring.,  Ga. — This  stream  enters  Big 
edar  Creek  about  2  miles  north  of  Cavespring,  Ga.  A  measurement 
as  made  September  28  from  the  bridge  near  Cavespring.  The  bench 
ark  is  the  top  of  the  first  floor  beam  from  the  right  bank,  downstream 
id,  9.00  feet  above  the  datum  of  the  gage. 

Width,  30  feet;  area,  18  scjuare  feet;  mean  velocity,  1.00  foot  per  second;  gage 
jight,  1.27  feet;  discharge,  18  second -feet. 
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Rlij  Cedar  Creek  near  Cavtftpruig^  (wa, — This  Htrcam  enters  Coosa 
River  about  6  miles  northwest  of  Cavespring.  Measurements  were 
made  at  the  bridge  2i  miles  northeast  of  Cavespring.  The  bench  mark 
is  the  top  of  the  second  iron  floor  beam  from  the  right  end  of  the 
bridge,  upstream  side,  17.0()  feet  above  the  datiun  of  the  gage. 

January  21:  Width,  62  feet;  area,  207  square  feet;  mean  velocity,  0.37  foot  per 
hccoikI;  gage  height,  3.18  feet;  discharge,  78  second-feet. 

Si»ptember  28:  Width,  67  feet;  area,  177  S(]uare  feet;  mean  veK>city,  0.29  foot  i»er 
second;  gage  height,  3.00  feet;  disc^harge,  51  second-foet 

Ilatchat  Creek  fiear  Goodwater^  Ala. — ^This  stream  enters  Coo!* 
River  a}x)ut  10  miles  east  of  Clanton,  Ala.  A  measurement  was  made 
October  17  hy  wading  200  yards  below  bridge  on  the  road  to  Hanover. 
Ala.,  8  miles  from  Goodwater,  Ala.  The  l)ench  mark  is  the  down- 
strean)  end  of  the  first  floor  beam  from  the  left  bank,  21.00  feet  above 
the  datum  of  the  gage. 

Width,  26  feet;  area,  19  square  feet;  mean  velocity,  0.96  foot  per  second;  pije 
height,  1.05  feet;  discharge,  18  second-feet. 

TtdJa/ynmi  Hirer  near  Tal/ajutosa^  Ga. — A  measurement  was  made 
March  9  from  the  wooden  bridge  near  the  Southern  Railway  and  one- 
half  mile  below  Bentley's  dam,  l)elow  the  mouth  of  Walkers  Creek. 
The  bench  mark  is  the  top  of  the  upper  end  of  the  floor  l)eain  on  top 
of  womien  pier,  KM)  feet  from  the  initial  point  for  soundings,  25.<h) 
feet  above  the  datum  of  the  gage. 

Width,  89  feet;  area,  517  m]uare  feet;  mean  velot^ity,  0.74  foot  per  second;  gag? 
height,  6.25  feet;  <ii8<'hanj:c,  381  set!ond-feet. 

TidlapooHti  IHrrr  mar  Ilcfhi^  A/a. —  A  mc^usurement  was  made  Sep- 
tember 23  from  Ross's  bridge  ne^r  Ileflin,  Ala.  The  ^KMich  nmrk  i> 
three  tacks  in  tirst  })cam  from  the  left  bank,  downstream  side,  i7.<'^) 
feet  above  the  datum  of  the  gage. 

Width,  W  feet,  area,  245  wjimre  fe<»t;  mean  velocity,  0.77  ftx>t  per  st^cond;  pf? 
fieight.  2.22  feet,  discharge,  189  second -feet. 

(\(lnr  Crrrk  near  Wtffowre^  Ala. — A  measurement  wa.s  made  Septem- 
ber 24  at  the  bridge  12  miles  north  of  Wedowee.  The  bench  mark  is 
bolt  which  holds  the  bridge  to  maple  tree  on  the  left  liank,  upstrenni 
sid(\  7.00  feet  above  tin*  datiuu  of  the  gage. 

Witlth,  25  fct't;  arra,  42  wjuare  feet;  mean  vehx'ity,  0.5.S  foot  per  second;  g**** 
hoigljt,  1.25  fe<»t;  discharge,  22  second -feet. 

Illllahte  Cmk  tuar  Ale,cander  Clty.^  Ala. — A  gaging  station  was  for 
a  while  maintained  on  this  tri})utarv  of  Tallapoosa  River;  the  ^ 
height  b(»low  is  from  the  old  gage.  A  measurement  made  Octolwr  U 
gave  the  following  results: 

Width,  87  feet;  area,  1H>  s(|uare  feet;  mean  vrlority,  0.5;{  Uyoi  per  seciHul;  jflM^ 
height,  0.73  foot;  di.s<'harge,  51  second-feet. 
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TaUapoi)sa  Elver  at  Mihtead^  Ala. — A  niea8urement  was  made  April 
1  at  the  old  gaging  station  on  Tallapoosa  River  at  Milstead,  which  was 
bandoned  April  30,  1903. 

Width,  230  feet;  area,  1,587  square  feet;  mean  velocity,  2.44  feet  per  second;  gage 
eight,  2.93  feet;  discharge,  3,871  second-feet. 

BUickirater  Creek  near  Jasper^  Ala. — This  stream  is  a  tributary  of 
lullierry  Fork  of  Black  Warrior  River.  A  measurement  was  made 
flay  24  from  the  wagon  bridge  about  5  miles  below  Carmack's  mill, 
tear  Jasper,  Ala.  The  bench  mark  is  the  top  of  the  downstream  end 
>f  the  floor  beam  34  feet  from  the  initial  point  for  soundings,  36.00  feet 
ibove  the  datum  of  the  gage. 

Width,  34  feet;  area,  41  square  feet;  mean  velocity,  0.42  foot  per  second;  gage 
height,  1.40  feet,  dischai^,  17  second-feet. 

EtiM  Cahaha  River  n.ear  Birminghavi^  Ala. — A  measurement  was 
made  August  6  from  the  foot  log  at  the  ford  on  the  road  to  Columbiana, 
10  miles  from  Birmingham.  The  bench  mark  is  two  copper  nails  in 
the  downstream  side  of  an  ash  tree  on  the  left  bank,  50  feet  below  the 
ford,  8.00  feet  above  the  datum  of  the  gage. 

Width,  34  feet;  area,  40  square  feet;  mean  velocity,  1.67  feet  per  second;  gage 
height,  2.00  feet;  discharge,  66  second-feet. 

East  CalwJfa  River  tiear  Bridgeton^  Ala. — A  measurement  was  made 
August  6  at  the  ford  below  Deshazo's  mill  near  Bridgeton. 

Width,  49  feet;  area,  57  wiuare  feet;  mean  velottity,  1.37  feet  per  second;  dis- 
charfje,  79  second-feet. 

PEART^  KIVER  BRAINAGE  BA8IX. 

Pearl  River  rises  in  the  eastern  part  of  Mississippi.  It  flows  south 
into  Lake  Borgne,  an  arm  of  the  Gulf  of  Mexico,  forming  part  of  the 
boundary  between  Louisiana  and  Mississippi.  The  United  States 
Geological  Survey  maintains  one  station  on  this  river.  It  is  locjited 
at  Jackson,  Miss. 

PEARL   RIVER   AT   JACKSON,  MiaS. 

This  station  was  established  June  24,  1901,  by  K.  T.  Thomas.  It  is 
located  2  miles  from  the  Union  station  at  Jackson,  Miss.,  one-eighth 
niile  above  the  Alabama  and  Vicks})urg  Uailroad,  and  two  blocks  east 
^rom  the  end  of  the  South  State  street  car  line.  The  chain  gage  is 
fastened  to  the  downstream  side  of  the  bridge  at  a  ix)int  l^^o  feet  from 
the  initial  point  for  soundings.  The  length  of  the  chain  from  the  end 
of  the  weight  to  the  marker  is  41.  lU  feet.  Tlie  gage  is  read  once  each 
day  by  James  Hurst.  Discharge  measurements  are  made  from  the 
single-span  highway  bridge  and  fiom  an  approacli  of  H80  feet  of  iron 

ti'estle  on  the  left  bank.  The  initial  point  for  soundings  is  the  end  of 
IRR  127- 


178 


STREAM    MEASUREMENTS   IN    1904,   PART   IV. 


[NO.  VB. 


the  bridge  on  the  rijrht  bank.  The  channel  makes  a  90"^  curve  about 
200  feet  above  the  bridge.  It  is  nearly  straight  for  about  one-fourth 
mile  below  the  bridge.  The  right  bank  is  high  and  rock}*  and  does  not 
overflow.  The  left  bank  is  of  cleared  ground  and  overflows  at  about 
20  feet  gage  height.  The  width  of  the  stream  at  low  stages  h  alwut 
130  feet  and  at  flooii  stages  about  900  feet.  The  bed  is  of  sand  and 
gravel  and  is  shifting.  The  current  velocity  is  moderate,  but  is  not 
well  distributed,  and  is  broken  by  an  old  pier  and  some  short  pilfej 
under  the  bridge.  At  low  stages  the  discharge  can  l>e  measured  by 
wading  about  one-fourth  mile  above  the  bridge.  The  bench  mark  is 
the  dow^nstream  end  of  the  top  of  the  iron  floor  beam,  120  feet  from 
the  right-bank  end  of  the  bridge.  Its  elevation  is  39.00  feet  alK)ve  gage 
datum.  The  elevation  of  the  bridge  floor  at  the  same  point  is  40.15 
feet  above  gage  datum. 

The  observations  at  this  station  during  1904:  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Pearl  Mirer  at  JacksoUf  Miss.j  in  1 90S  and  1904. 


Date. 


Hydrographer.     i    Width. 


1903.  I 

March  10 J.M.Giles. 

July  13 do 

July  14 do  .... 

8epteniV)er  '24 do 

8epteinl)er  24  . .' d<i 

liK)4. 


/■Vft. 


Area  of 
section. 


Mean 
velocity. 


January  15  ... 
Ft'bruarv  2M  . . 


August  12  . . 

Au^ru-^t  12 d(» 

Octo}x^r28 d«> 

OctoFx^r  28'> do 


1  J.M.(iiie^^ 

i  J.M.  Gilenaud 
K.C.  Murphy. 

,  J.M.Giles 


107 
114 

148 

148 

65 

3o 


Stpiart/fet. 
7,581 
645 
826 
276 
267 

408 
529 

1,398 

1,281 

238 

79 


Feet 


per  «"c. 

2.11 

2.09  I 

2.40 

.46  I 

.53 

.88 
1.26  : 

2.48 
2.82  , 
.35  i 
1.12  , 


Gage 
height. 

Fcft. 

24.00 

4.15 

5.37 

.80 

.78 


1.82 
2.49 

8.20 

8.  26 

.30 

.30 


.      18,050 

1,348 

1,988 

128 

142 

;i59 


3,463 
3,617 

S4 


a  From  fK)at  at  different  section. 


LL INDl 
lOYT.     J 
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Mean  daily  gage  height^  infect,  of  Pearl  River  at  Jackson^  yfiss.^for  1904, 


Day. 


1.8 

1.3 

1.4 

1.4 

1.4 

1.4 

1.4 

1.6 

1.5 

1.4 

1.4 

1.5 

1.6 

1.8 

1.8 

1.8 

1  9 

1.8 

1.8 

I  7 

1.7 

1.8 

2.0 

1.9 

1.7 

17 

1  8 

1  9 

2  0 

2  0 

2.0 

Jan.      Feb. 


2.0 

1.9 

1.9 

2.0 

2.1 

2.3 

2.3 

2.4 

2.6 

4.3 

5.5 

6.5 

7.4 

6.5 

6.6 

5.1 

4.6 

4.2 

3.8 

3.5 

3.2 

3.0  I 

2.8  j 

2.6 

2.5 

2.5 

2.4 

2.3 

2.2 


Mar. 


Apr.  '  May.    June. 


I 


2.2 
2.2 
2.3 
2.2 
2.3 
3.9 
4.2 
4.5 
4.6 
3.9 
3.8 
3.7 
3.6 
3.7 
3.5 
3.2 
3.1 
2.7 
2.6 
2.7 
7.3 
6.7 
7.0 
6.7 
6.2 
5.6 
6.8 
9.4 
9.9 
9.5 
8.7 


8.3 

2.0 

8.0 

1.9 

7.6 

1.8 

6.4 

1.8 

6.9 

2.0 

5.5 

2.4 

5.4 

2.7 

9.8 

2.9 

10.9 

3.2 

10.9 

3.4 

11.1 

2.9 

10.2 

2.6 

8.6 

2.3 

8.0 

1.9 

7.5 

1.8 

7.1 

1.7 

6.7 

1.6 

5.0 

1.6 

4.3 

1.5 

3.7 

1.5 

3.5 

1.4 

3.1 

1.3 

2.9 

1.2 

2.8 

1.2 

2.6 

1.2 

2.4 

1.1 

2.3 

1.1 

2.2 

1.1 

2.1 

1.1 

2.0 

1.1 

1.1 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1.1 

1.0 
1.0 

1.1 

1.2 
1.4 
1.5 
1.7 
1.7 
1.6 
1.5 
1.3 
1.3 
1.2 
1.2 
1.1 
1.1 
1.1 


.8 
1.2 
3.6 


Julv.  ' 

__.  ._| 

2.0  I 

1.8  I 

1.4 

1.3 

1.4 

1.4 

1.5 

2.1 

2.0 

1.7 

2.5 

4.4 

7.1 

4.8 

5.0 

4.7 

4.5 

4.1 

4.2 

5.2 

4.9 

3.8 

3.6 

3.1 

2.8 

2.7 

2.6 

2.6 

2.7 

4.0 

4.5 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

4.4 

2.3 

1.6 

0.3 

0.9 

4.2 

2.1 

1.5 

.3 

1.0 

3.8 

2.0 

1.3 

.5 

.8 

3.4 

1.8 

1.2 

.5 

1.0 

3.0 

1.5 

1.1 

.4 

1.0 

2.9 

1.5 

1.0 

.4 

1.0 

3.1 

1.6 

1.0 

.6 

1.3 

3.2 

1.5 

.9 

.4 

1.4 

3.8 

1.4 

.9 

.4 

1.4 

5.8 

1.4 

.8 

.5 

1.4 

6.8 

1.4 

.8 

.5 

1.4 

8.1 

1.3 

.8 

.5 

1.5 

7.1 

1.3 

.7 

.5 

1.5 

6.6 

1.3 

.6 

.5 

1.5 

6.2 

1.2 

.6 

.5 

1.4 

5.9 

1.1 

.5 

.5 

1.4 

5.7 

1.1 

.5 

.5 

1.3 

5.5 

1.1 

.5 

.5 

1.3 

5.2 

1.0 

.5 

.5 

1.2 

4.9 

1.0 

.4 

.5 

1.2 

4.6 

1.0 

••» 

•' 

1.1 

4.4 

1.0 

.4 

.8 

1.1 

4.2 

1.0 

.4 

.7 

1.0 

3.8 

1.3 

.4 

.6 

1.0 

3.6 

1.4 

.4 

.6 

1.0 

3.3 

1.2 

.3 

.6 

1.1 

2.9 

1.2 

.3 

.5 

1.7 

2.8 

1.3 

.3 

.5 

1.9 

2.7 

1.4 

.3 

.6 

1.5 

2.9 

1.6 

.3 

.8 

1.8 

2.7 

.3 

2.4 

^^ing  table  for  Pearl  River  at  Jackson,  Mm.,  from  January  1  to  December  31,  1904. 


CJage 
itfight. 

1 
Di^jcharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

height. 

Discharge. 

I^eet. 

Seconfi'/eet. 

Feet. 

Srcond-fcei. 

Fret. 

Secoml-Jeet. 

Feet. 

Second-feet. 

O.30 

80 

1.50 

262 

3.40 

982 

5.80 

2,200 

.40 

88 

1.60 

288 

3.60 

1,078 

6.00 

2,  310 

.50 

97 

1.70 

316 

.3.80 

1,174 

6.50 

2, 585 

.60 

108     i 

1.80 

345 

4.00 

1,272 

7.00 

2,860 

.70 

120     , 

1.90 

375 

4.20 

1,370 

7.50 

3,135 

.80 

133 

2.00 

407 

4.40 

1,470 

8.00 

3,435 

.90 

147 

2.20 

475 

4.60 

1,570 

8.50 

3,735 

1.00 

162 

2.40 

548 

4.80 

1,670 

9.00 

4,035 

1. 10 

178 

2.60 

627 

5.00  • 

1,770 

9.50 

4,335 

X.20 

196 

2.80 

710 

5.20 

1,870 

10.00 

4,635 

1.30 

216 

3.00 

797 

5.40 

1,980 

10.50 

4,935 

X.40 

238 

3.20 

888 

5.60 

2,090 

11.00 

6,235 
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The  prec^eding  table  is  based  upon  fourteen  discharge  measurements  made  doriog  1 
1901-1904.  It  is  well  defined  between  gage  heights  0.30  foot  and  8.30  feet  Hie  | 
table  has  been  extended  beyond  these  limits. 

EftimaUd  monthly  discharge  of  Pearl  River  at  Jackson,  Mm. ,  for  J904- 


Month. 


January  

Fel)ruary 

March 

April 

May 

June 

July 

August 

September 

Octol^er 

November 

December 

The  vear 


Diflchaiye  in  wcond-feH. 


Maximum. 


407 

3,080 

4,675 

5,295 

982 

1,078 

2,915 

3,495 

511 

288 

133 

548 


5,295 


Minimum.  <   Ncul 


216 

375 

475  I 

407 

178  I 

133 

216 

668 

162 

80 

80 
133 


80  I        773 


MINOR  EASTERN  GUT^F  OF  MEXICO  DRAINAGE  BASINS. 

MISCELLANEOUS  MEASUREMENTS. 

Conecuh  River  near  River  Falh^  A/a, — A  measurement  was  made 
May  24  at  a  bridge  8  miles  above  the  regular  gaging  station  on  Cone- 
cuh River  at  Beck,  Ala.  The  water  surface  was  40.69  feet  below  the 
top  of  the  downstream  end  of  second  floor  beam  from  the  left  end  of 
the  bridge. 

Width,  120  feet;  area,  1^72  8<iuare  feet;  mean  velcHnty,  1.05  feet  per  second;  dis- 
charge, 391  second-feet. 

PatMiliga  Creek  near  Gantt^  Ala, — This  stream  is  practically  the 
North  Fork  of  Conecuh  River,  entering  from  the  right  about  4  miles 
north  of  Andalusia,  Ala.  A  measurement  was  made  June  24  at 
Parker  Bridge,  near  (iantt.  The  water  surface  was  28.07  feet  below 
the  head  of  a  nail  driven  into  the  top  of  the  downstream  end  of  the 
wooden  floor  beam  under  the  middle  of  the  truss. 

Width,  65  feet;  area,  48  wpiare  feet;  mean  velocity,  1.89  feet  per  second;  dischar?^' 
91  second-feet. 

Yellow  Rirer  near  Oak  Grore^  fla, — A  measurement  was  ma^^ 
June  23  at  Richburg  Bridge,  about  7  miles  east  of  Laurel  Hill,  Fb- 
The  bench  mark  is  the  top  of  the  upstream  end  of  the  first  floor  beam 
from  the  left  pier  of  the  bridge,  20. (X)  feet  abov^e  the  datum  of  the  gag^- 
Width,  107  feet;  area,  190  square  feet;  mean  velocity,  1.20  feet  per  second;  P^ 
height,  2,19  feet;  discharge,  227  eecoud-le^l. 
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Choctawhatchee  River  near  Elba  Junction^  Ala. — A  measurement 
as  made  September  24  from  the  Atlantic  Coast  Line  Railway  bridge, 
Bar  Elba  Junction.  The  water  surface  was  35.85  feet  below  the  top 
F  the  first  floor  beam  from  the  right  bank. 

Width,  95  feet;  area,  471  square  feet;  mean  velocity,  0.26  foot  per  second;  dis- 
laige,  124  second-feet 

Choctawhatchee Rivernear Newton^  Ala, — A  measurement  was  made 
eptember  24  at  the  wagon  bridge  1  mile  west  of  Newton  and  2  miles 
elow  the  gaging  made  the  same  daj^  near  Elba  Junction.  The  water 
urface  was  36.70  feet  below  the  top  of  reinforcing  plate  at  the  bottom 
►f  the  fourth  intermediate  post  from  the  left  Imnk,  downstream  side. 

Width,  55  feet;  area,  99  square  feet;  mean  velocity,  1.27  feet  per  second;  discharge, 
25  second-feet 

Choctawhatchee  River  n^ar  Btllwood^  Ala, — A  measurement  was 
made  June  20  from  the  wagon  bridge  2  miles  from  Bellwood.  The 
irater  surface  was  20.45  feet  below  the  top  of  the  downstream  lower 
:^ord,  at  a  point  1  foot  to  the  right  of  the  first  intermediate  post  from 
the  left  bank. 

Width,  151  feet;  area,  456  square  feet;  mean  velocity,  0.90  foot  per  second;  dis- 
charge, 411  second-feet 

Sutoanee  River  at  railway  bridge,  near  Suwanee^  FUi, — Measurements 
«vere  made  from  the  Atlantic  Coast  Line  Railway  bridge  near  Suwanee, 
Fla.  The  bench  mark  is  the  top  of  the  downstream  end  of  the  second 
Boor  beam  from  the  right  bank,  45.00  feet  above  the  datum  of  the  gage. 

December  20 — Width,  79  feet;  area,  397  square  feet;  moan  velocity,  0.74  foot  per 
iecoDd;  gage  height,  2.85  feet;  discharge,  295  second-feet. 

December  20 — Width,  79  feet;  area,  394  square  feet;  mean  velcxnty,  0.73  foot  per 
second;  gage  height,  2.65  feet;  discharge,  290  second-feet. 

SuiDanee  River  at  wagon  bridge,  near  Suwanee,  Fla, — A  measure- 
nient  was  made  December  21  from  the  wagon  })ridge  at  Suwan(»e  Sul- 
phur Spring.  The  bench  mark  is  a  chisel  mark  on  the  first  intermediate 
post  from  the  right  bank,  6  feet  above  the  top  of  the  floor  l)eam,  41.00 
feet  above  the  datum  of  the  gage. 

Width,  89  feet;  area,  249  square  feet;  mean  velocity,  0.95  foot  per  seconci;  gage 
height,  1.57  feet;  discharge,  237  second-feet. 

Sutoanee  Rive?*  near  Ellaville,  Fla. — A  measurement  was  made 
I)ecember  22  from  the  Seaboard  Air  Line  Railway  bridge.  The  bench 
»nark  is  the  downstream  end  of  the  first  floor  beam  from  the  left  bank, 
37.00  feet  above  the  datum  of  the  gage. 

Width,  231  feet;  area,  1,798  square  feet;  mean  vehwity,  1.01  feet  jHTHeennd;  ^age 
^^ight,  1.41  feet;  discharge  1,813  necond-feet. 

Hanta  Fe  River  near  Ilhjh  Sjpr!7igs^  Fla. — This  stream  enters  Suwa- 
^^e  River  from  the  left  alK)ut  SO  miles  alx)ve  its  mouth.     A  measure- 
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ment  was  made  December  22  at  the  wagon  bridge,  just  above  the 
Atlantic  Coast  Line  Railroad  bridge.  The  bench  mark  is  the  top  of 
the  downstream  end  of  the  cap  of  the  first  bent  from  the  left  bank, 
17.00  feet  above  the  datum  of  the  gage. 

Width,  130  feet;  area,  996  square  feet;  mean  velocity,  0.54  foot  per  second;  gige 
height,  1.60  feet;  discharge,  537  second-feet. 

Wit}d<woochee  Rivet*  at  DMnneUxyii^  Fla, — A  measurement  was  made 
December  24  from  the  new  iron  wagon  bridge,  one-fourth  mile  from 
Dunnellon,  Fla.: 

Width,  82  feet;  area,  1,003  square  feet;  mean  velocity,  1.27  feet  per  second;  dig- 
charge,  1,270  second-feet.  The  water  surface  was  14.05  feet  below  thetopoftbe 
downstream  right-bank  pier. 

Blue  Run  7iear  Dunndlon^  Fl<i. — This  stream  is  tributary  to  With- 
lacoochee  River.  A  measurement  was  made  December  24  from  the 
wagon  bridge,  three-fourths  mile  east  of  Dunnellon: 

Width,  53  feet;  area,  422  square  feet;  mean  velocity,  1.70  feet  per  second;  di^ 
charge,  716  second-feet.  The  water  surface  was  4.46  feet  below  the  top  of  the  cap  of 
the  right  bent,  downstream  side  of  the  bridge. 
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ratingtable 87 

Oostanaula  River  at— 

Resaca,  Ga.: 

description ! 138-139 

Oothcaloga  Creek  near— 

Calhoun,  Ga.: 

description '. .         175 

discharge 175 

Palos.  Ala. 

Black  Warrior  River  ( Locust  Fork )  at: 

description 171-172 

discharge 172 

discharge,  monthly 174 

gage  heights 173 

ratingtable 173 

ratsaliga  Creek  near— 

Gantt,  Ala.: 

description 180 

discharge 180 

Pea  River  at— 

Pera,  Ala.: 

description..' 123-124 

discharge 124 

gage  heights 125 

Peach  tree  Creek  at  and  near- 
Armour,  Ga.: 

description 118 

discharge 118 

Brookwood,  Ga.: 

description 1 18 

discharge li« 

Peachtree  Creek  (North  Fork)  near- 
Armour,  Ga.: 

description 117 

discharge 117 

Pearl  River  at— 

Jackson.  Mi>s.: 

flescripllon 177-178 

diM'harge 17H 

discharge,  monthly iMi 

gage  heights 179 

ratingtable 179 

Pearl  River  <lrainage  basin: 

description vn 


190 


INDEX. 


Pea  vine  Creek  near—  Page. 

Armour,  Ga.: 

dewrlption : . . .         118 

discharge 118 

Pera,  Ala. 

Pea  River  at: 

description 12^-124 

discharge 124 

gage  heights 125 

Pinelog  Creek  near- 
Cash,  Ga.: 

description 174 

discharge 174 

Pole  Bridge  Creek  near— 
Lithonia,  Gn.: 

description 88 

discharge 88, 89 

Red  Oak  Creek  near— 
Woodbury,  Ga.: 

description 119-120 

discharge 120 

Reedy  River  near- 
Waterloo,  S.  C: 

description 35 

discharge 36 

Rt'idsville,  Ga. 

Ohoopee  River  near: 

description 86-86 

dis(!harge 86 

discharge,  monthly 88 

gage  heights 87 

rating  table 87 

Resaca,  Ga. 

Connasauga  River  near: 

description 175 

discharge 175 

OoNtanaula  River  al: 

description 138-139 

River  Falls,  Ala. 

Conecuh  Kiver  near: 

description 1«0 

discharge 180 

Riverside.  Ga.  • 
Coosa  River  at •, 

description 136 

discharge : 136 

discharge,  monthly 138 

gage  heights 137 

rating  table 137 

Riverview,  Ga. 

White  Oak  Creek  near: 

description 119 

discharge 119 

Rock  Hill,  N.  C. 

Catawba  River  near; 

description S6 

discharge 36 

Rocky  River  near— 
Calhoun  Falls.  .<.  C: 

flescript  ion 49-50 

discharge 50 

Rome,  Ga. 

£to\vah  River  nrar: 

description 133-134 

discharge 134 

discharge,  monthly 135 

gage  heights 135 

rating  table \^ 


Rottenwood  Creek  near—  hft 

VlningB,  Ga.: 

dewription 117 

dischaige 117 

Sallacoa  Creek  near- 
Cash,  Ga.: 

deacription 174 

diacharge 174 

Saluda  River  near- 
Waterloo,  8.  C: 

description 32-33,31 

discharge 33,31 

discharge,  monthly 3& 

gageheights M 

rating  table M 

Santa  Fe  River  near- 
High  Springs,  Fla.: 

description 181-182 

discharge IS 

Santee  River  drainage  basin: 

description H-W 

Satilla  River  near— 
Waycross,  Ga.: 

description « 

discharge » 

Savannah  River  at— 
Augosta,  Ga.: 

description 42-tt 

discharge <3 

discharge,  monthly *5 

gage  heights ♦* 

rating  table <5 

Savannah  River  drainage  basin: 

description 3* 

Selma,  Ala. 

Alabama  River  at: 

description 127-12S 

discharge 138 

discharge,  monthly  130 

gage  heights IS 

rating  table 129 

Seneca  River  near— 

Clemson  College,  S.  C: 

description ^' 

discharge ^'-^ 

discharge,  monthly *^ 

gage  heights ^ 

ratingtable ^ 

Soque  River  near— 
Clarksville,  Ga.: 

description ^^' 

discharge ^'' 

Cornelia,  Ga.: 

description ''^ 

discharge ^'' 

Demorest.  Ga.: 

description l^MOS 

discharge .  ^® 

discharge,  monthly '* 

gage  heights ^^ 

ratingtable ^^ 

South  River  near- 
Jackson,  Ga.: 

description 

discharge 

Lithonia,  Ga.: 

description ^ 

discharge 
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Waterloo.  8.  C— Continued.  Page. 

Saluda  River  near— Continued. 

gage  heights 34 

rating  Uble 34 

Waycroes,  Ga. 

atilla  River  near: 

description 90 

discharge 90 

Wedowee,  Ala. 

Cedar  Creek  near: 

description 176 

discharge 176 

Little  TaUapoosa  River  3  miles  north 
of: 

description 156 

discharge 157 

Little  Tallapoosa  River  6  miles  north- 
west of: 

description 157 

discharge 167 

West  Point,  Ga. 

Chattahoochee  River  at: 

description 98-99 

discharge 99 

discharge,  monthly 101 

gage  heights UO 

ratingtable 100 

White  Oak  Creek  near— 
Riverview,  Ga.: 

description 119 

discharge 119 

Warners ville,  Ga.: 

deJ«cription 119 

discharge 119 

Whitmire.  S.  C. 

Enoree  River  near: 

description 32 

discharge 32 


Wil<lc*,  Ga.  IV 

Little  Ocmulgee  River  at: 

description ?^ 

discharge •« 

I         Sugar  Creek  at: 

description » 

discharge j^ 

Wiley.  Ga, 

Tiger  Creek  at: 

description i8 

discharge 53 

Williamsons  Swamp  Creek  at— 

Davisboro,  Ga.: 

description W-55 

discharge 55 

gage  heights 56 

Withlaooochee  River  at— 

Dunnellon,  Fla.: 

a.»cription 1^ 

discharge 1*2 

Woodbury,  Ga. 

Flint  River  near: 

description lO^W.UJ 

discharge KK.n9 

discharge,  monthly IW 

gage  heights ^^ 

ratingtable 1« 

Red  Oak  Creek  near: 

descripUon nwa) 

discharge 1» 

Yellow  River  near- 
Jackson. -Ga.: 

description ^ 

discharge * 

Oak  Grove,  Fla.: 

description '. ^* 

discharge ^ 


PUBLICATIONS  OF  UNITED  STATES  GEOLOGICAL  SURVEY. 

[Water-supply  Paper  No.  127.] 

he  pablications  of  the  United  States  Geological  Survey  consist  of  (1)  Annua, 
orts;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Durces;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
ted  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
es,  folios  thereof.  The  classes  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
;  the  Others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
ipplication. 

[oet  of  the  above  publications  may  l^e  obtained  or  consulted  in  the  following 
's: 

A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
r  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

Every  member  of  Congress  is  allotted  a  certain  number,  from  whom  they  may 
obtained,  free  of  charge,  on  application. 

Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
C,  from  whom  they  may  be  had  at  practically  cost. 

.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
"aries  in  the  large  cities  throughout  the  United  States,  where  they  may  1^ 
suited  by  those  interested. 

"he  Professional  Papers,  B^lletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
►jects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classified 
othe  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
i  geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
I'sics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
rage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
iong;  N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 

'^  p.— The  hydrographic  progress  reports  contain  the  results  of  stream  measurements.    A 

It  is  issued  for  ever>' calendar  year,  containing  the  results  of  data  collected  during  that  year. 

e  reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 

Published  as  water-supply  and  irrigation  papers.    The  following  is  a  list,  by  years,  of  the  publica- 

containing  the  progress  reports  of  stream  measurements.    A  detailed  index  of  these  reports 

-1903)  is  published  as  Water-Supply  Paper  No.  119. 

^.  Tenth  Annual  Report,  Part  II. 

ii89.  Eleventh  Annual  Report,  Part  II. 

i90.  Twelfth  Annual  Report,  Part  II. 

fc91.  Thirteenth  Annual  Report,  Part  III. 

192.  Fourteenth  Annual  Report,  Part  II. 

J93.  Bulletin  No.  131. 

194.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

$95.  Bulletin  No.  140. 

196.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

i97.  Water-Supply  Papers  Nos.  15  and  16:  Nineteenth  Annual  Report.  Part  IV. 

i98.  Water-supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

^99.  Water-supply  Papers  Nos.  35,  36,  37.  38,  and  39;  Twenty-first  Annual  Report.  Part  IV. 

iOO.  Water-Supply  Papers  Nos.  47,  48,  49.  50,  51,  and  52;  Twenty-second  Annual  Report,  Part  IV. 

aoi.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 
a02.  East  of  Mississippi  River.  Wftter-Supply  Papers  Nos.  82  and  83. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  85. 
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1903.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  97  and  98. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 

1904.  East  of  Mississippi  River.  Water-Supply  Papers  Not*.  124. 125, 126, 127, 128,  and  129. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  180,  131.  182, 133, 134,  and  185. 

The  Geological  Survey  and  the  Reclamation  Service  have  suboffices  in  different  parts  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows: 

Boston,  Mass.,  6  Beacon  street;  Utica.  N.  Y.,  75  Arcade;  Atlanta,  Ga.,  409  Temple  conn;  Auain, 
Tex..  University  of  Texas;  Chicago,  111..  Federal  Building;  Belle  Fourche,  S.  Dak.;  Cody.  Wye: 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angeles,  Cal.,  1108  Bitl]rBaild' 
ing;  San  Francisco,  Cal.,  422  Merchants'  Exchange  Building;  Phoenix,  Ariz.;  Carlsbad.  N.  Hex.;  B 
Paso,  Tex.;  Billings,  Mont.;  Great  Falls,  Mont.;  Hazen,  Nev.;  Boise,  Idaho;  Spokane,  Wash.,  til 
Peyton  Block;  Pendleton,  Oreg. 

Correspondence  should  be  addressed  to 

The  Director, 

United  States  Geological  Scrvet, 

Washington,  D.  C. 
Junk,  1905. 
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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 
United  States  Geological  Survey, 

Hydrographic  Branch, 
Washhigton,  T>,  CI,  March  2,  1905. 
a:  I  transmit  herewith  the  manuscript  of  Part  V  of  a  series  of 
V'e  papers  which  compose  the  Report  of  Progress  of  Stream  Meas- 
lents  for  the  Calendar  Year  1904.  Parts  I  to  VI  of  this  report 
\m  the  results  of  the  data  collected  in  the  territory  east  of  the 
issippi  River.  Parts  VII  to  XII  are  devoted  to  the  data  collected 
e  territory  west  of  the  Mississippi  River. 

le  larger  part  of  the  original  data  for  this  report  was  collected 
r  the  direction  of  district  hydrographei-s  M.  R.  Hall  and  E. 
ison,  jr.  Mr.  Hall  covei-ed  the  territor^^  south  of  and  including 
lessee  River  and  was  assisted  by  Warren  E.  Hall,  J.  M.  Giles,  and 
.  Drane.  Mr.  Johnson  had  the  northern  portion  of  the  drainage 
was  assisted  by  F.  W.  Hanna  and  R.  W.  Pratt.  The  assembling 
le  data  and  its  preparation  for  publication  were  done  under  the 
;tion  of  John  C.  Hoyt,  who  has  been  assisted  by  R.  H.  Bolster, 
irt  FoUansbee,  Willis  E.  Hall,  A.  H.  Horton,  H.  D.  Comstock, 
[.  Tillinghast,  and  H.  M.  Morse. 

request  that  this  manuscript  be  published  as  one  of  the  series  of 
er-Supply  and  Irrigation  Papers.  -> 

Very  respectfully, 

F.  H.  Newell,  Chief  Engineer. 
>n.  Charles  D.  Walcott, 

Director  United  States  Geological  Sui*vey. 


3GRESS    REPORT   OF   STREAM    MEASUREMENTS 
FOR  THE  CALENDAR  YEAR  1904. 


By  M.  R.  Hall,  E.  Johnson,  Jr.,  and  John  C.  Hoyt. 


INTRODUCTION. 

he  hydrographic  work  of  the  United  States  Geological  Survey 
udes  the  collection  of  facts  concerning  and  the  study  of  conditions 
cting  the  behavior  of  water  from  the  time  it  reaches  the  earth  as 
I  or  snow  until  it  joins  the  oceans  or  great  navigable  rivers.  These 
?stigations  became  a  distinct  feature  of  the  work  of  the  Survey  in 
fall  of  1888,  when  an  instruction  camp  was  established  at  Embudo, 
Mex.  Since  that  date  the  work  has  been  continually  and  gradually 
inded  as  larger  funds  became  available.  The  first  distinctive 
ropriation  for  gaging  streams  was  made  by  the  act  of  August  18, 
i,  which  contained  an  item  of  $12,500,  "for* gaging  the  streams 
determining  the  water  supply  of  the  United  States,  including  the 
istigation  of  underground  currents  and  artesian  wells  in  the  arid 
semiarid  sections."  (Digest  of  Appropriations  for  1895,  p.  270.) 
ince  that  time  a  similar  act  has  been  passed  each  year  and  the 
ropriations  have  gradually  increased,  as  shown  in  the  following 
e: 

Annual  appropriations  for  hydrographic  surveys. 

'  ending  June  30,  1895 |1 2, 500 

•  ending  June  30,  1896 25,000 

•  ending  June  30,  1897 50, 000 

•  ending  June  30,  1898 50,000 

•  ending  June  30,  1899 50,000 

•  ending  June  30,  1900 50,000 

r  ending  June  30,  1901 100,000 

:  ending  June  30,  1902 100,000 

r  ending  June  30,  1903 200,  000 

r  ending  June  30,  1904 200,  000 

r  ending  June  30,  19a5 200, 000 

r  ending  June  30,  1906 200, 000 
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8  STREAM   MEASUREMENTS   IN    1904,  PABT   V.  [sw-Ul 

The  chief  feature  of  the  work  of  the  hydrographic  division  is  the 
systematic  study  of  the  flow  of  the  surface  waters  and  the  conditions, 
affecting  the  same.  In  this  connection  other  information  that  may  be 
of  use  to  the  engineer  or  others  in  h3'^drogmphic  studies,  such  as  river 
profiles,  duration  and  extent  of  damage  by  floods,  water-power  data, 
etc.,  is  collected.  Furthermore,  the  work  has  been  so  directed  thtt 
the  information  collected  will  be  of  direct  value  in  the  commercial  and 
agricultuml  development  of  the  country. 

As  a  result  of  the  increased  appropriations  since  June  30,  190:^,  the 
work  has  been  largely  extended  and  thoroughly  systemized.  The 
various  States  have  been  grouped  into  districts,  each  of  which  is  under 
the  supi»rvision  of  a  district  hydrographer  who,  with  a  corps  of  assint- 
ants,  devotes  his  whole  time  to  the  stud}'  of  tlie  hydrographic  resounds 
of  his  district. 

The  methods  used  in  the  collection  of  these  data  and  in  their  prepa- 
ration for  puVilic^ition  are  given  in  detail  in  Water-Supply  Paper  Na 
94.     (Hydrographi(*.  Manual,  IT.  S.  Geol.  Survey.) 

The  general  plan  of  stream  gaging  which  has  been  developed  is  to 
obtain  eventually  daUi  in  regard  to  the  flow  of  all  the  important  streams 
in  the  United  Sttites.  With  this  in  view  gaging  stations  are  estab- 
lished at  points  where  the  data  will  be  of  greatest  commercial  value. 
At  these  stations  discharge  measurements  are  taken  from  time  to  time 
at  typiciil  river  stages,  and  the  daily  surface  fluctuation  is  obtained  by 
means  of  gage  re^idings.  From  these  two  factors  it  is  passible  to 
estimate  both  the  tobil  flow  and  its  distribution  through  the  period  of 
()l>servati()n. 

The  seh^ction  of  the  site  for  a  gaging  station  and  the  length  of  time 
the  station  is  maintsiined  depend  largely  upon  the  needs  of  each  local- 
ity. If  the  stream  is  to  be  used  for  water  power,  special  efforts  are 
made  to  obtain  information  concerning  the  low-water  flow.  If  water 
is  to  be  stored,  the  high  waters  are  given  s{)ecial  attention.  In  all 
sections  certain  permanent  stations  are  maintained  for  general  statis 
tical  purposes  to  show  the  conditions  which  exist  through  long  i)erio(k 
Th(\v  also  act  as  primary  stations,  and  are  used  in  connection  with 
short  series  of  measurements  to  determine  the  flow  in  imrticular 
lx)rtions  of  the  drainage  basin. 

(Jaging  stations  are  divided  into  two  general  classes:  First,  current- 
meter  stations,  and,  second,  w(»ir  stations.  The  former  class  is  sub- 
divided as  to  location  into  bridge,  cable,  boat,  and  wading  statioas. 
Fig.  1  shows  a  cable  station  with  car,  tag  line,  inclined  gage,  etc.  In 
addition  to  the  bridge,  cable,  or  l)oat,  the  equipment  of  a  current- 
meter  gaging  station  consists  in  a  gage  for  determining  the  daily 
fluctuations  of  the  water  surface,  bench  marks  to  which  the  zero  of 
the  gage  is  refern^d,  and  perman(»nt  marks  on  the  bridge  or  a  tagged 
line  indicating  the  pointxS  of  measurement.     Where  the  current  is' 
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The  chief  feature  of  the  work  of  the  hydrographic  division  is  the 
systematic  study  of  the  flow  of  the  surface  waters  and  the  conditions 
affecting  the  same.  In  this  connection  other  information  that  may  be 
of  use  to  the  engineer  or  others  in  h3'drogrHphic  studies,  such  as  river 
profiles,  duration  and  extent  of  damage  by  floods,  water-power  data, 
etc.,  is  collected.  Furthermore,  the  work  has  been  so  directed  that 
the  information  collected  will  be  of  direct  value  in  the  commercial  and 
agricultural  development  of  the  country. 

As  a  result  of  the  increased  appropriations  since  June  30,  liH):>,  the 
work  has  been  largely  extended  and  thoroughly  S3'stemized.  The 
various  States  have  been  groui^d  into  districts,  each  of  which  is  under 
the  supervision  of  a  district  hydrographer  who,  with  a  corps  of  assist- 
ants, devotes  his  whole  time  to  the  study  of  the  h3^drographic  resources 
of  his  district. 

The  methods  used  in  the  collection  of  these  data  and  in  their  prepa- 
ration for  publication  are  given  in  detail  in  Water-Supply  Paper  No.   1 
94.     (Hydrographic  Manual,  U.  S.  Geol.  Survej'.) 

The  general  plan  of  stream  gaging  which  has  been  developed  is  to 
obtain  eventually  data  in  regard  to  the  flow  of  all  the  important  streams . 
in  the  United  States.     With  this  in  view  gaging  stations  are  estab-  . 
lished  at  points  where  the  data  will  be  of  greatest  commercial  value. 
At  these  stations  discharge  measurements  are  taken  from  time  to  time  . 
at  typical  river  stivges,  and  the  daily  surface  fluctuation  is  obtained  by  ; 
moans  of  gage  readings.     From  these  two  factors  it  is  passible  to  ? 
estimate  both  the  tot^il  flow  and  its  distribution  through  the  period  of 
ohsorvation. 

The  selection  of  the  site  for  a  gaging  station  and  the  length  of  time 
the  station  is  maintiiined  depend  largely  upon  the  needs  of  each  local- 
ity. If  the  stream  is  to  be  used  for  water  power,  special  efforts  are 
made  to  obtiiin  information  concerning  the  low-water  flow.  If  water 
is  to  he  stored,  the  high  waters  are  given  si^ecial  attention.  In  all 
sections  certain  permanent  stations  are  maintained  for  general  statis- 
tical purposes  to  show  the  conditions  which  exist  through  long  periods. 
They  also  act  as  primary  stations,  and  are  used  in  connection  with 
short  series  of  measurements  to  determine  the  flow  in  particular 
lX)rtions  of  the  drainage  basin. 

Gaging  stations  are  divided  into  two  general  classes:  First,  current- 
meter  stations,  and,  second,  weir  stations.  The  former  class  is  suIh 
divided  as  to  location  into  bridge,  cable,  boat,  and  wading  stations. 
Fig.  1  shows  a  cable  station  with  car,  tag  line,  inclined  gage,  etc.  In 
addition  to  the  bridge,  cable,  or  boat,  the  equipment  of  a  current- 
meter  gaging  station  consists  in  a  gage  for  determining  the  daily 
fluctuations  of  the  water  surface,  bench  marks  to  which  the  zero  of 
the  gage  is  referred,  and  i)ermanent  marks  on  the  bridge  or  a  tagge<l 
line  indicating  the  points  of  measurement.     Where  the  current  is 
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rift  some  appliance,  generally  a  secondary  cable,  is  necessary  to 
Jd  the  meter  below  the  surface. 

Graging  stations  are  generally  located  at  bridges,  if  the  channel  con- 
Jons  are  satisfactory,  as  from  them  the  meter  can  be  easily  manipu- 
ed,  and  the  cost  of  the  equipment  is  comparatively  small.  The 
tions  are  located  as  far  as  possible  at  points  where  the  channel  is 
uight,  both  above  and  below  the  gaging  section,  and  where  there 
5  no  cross  currents,  backwater,  or  boils.  The  bed  of  the  stream 
>uld  be  as  clear  as  possible  from  large  projections  and  of  a  perma- 
rit  character.  The  banks  should  be  high,  and  should  overflow  at 
rh  stages  onl}'.  At  stations  w^ith  shifting  beds  more  measurements 
5  made,  and  special  methods  of  computing  daily  discharges  are 
iployed.  Great  care  is  taken  in  the  selection  and  equipment  of 
ginfr  stations  in  order  that  the  data  may  have  the  required  degree 
accunw^}'. 


Fio.  1.— Cable  Ktation,  Khowing  (section  of  river,  car,  gage,  etc. 


On  many  of  the  larger  rivers,  where  water  power  is  develoj)ed  ]iy 
ims,  estimates  of  flow  are  obtained  b}'  observing  the  head  on  the 
est  and  using  a  weir  formula.  On  the  smaller  streams  sharp-crested 
sirs  are  in  some  cases  erected. 

The  principal  instrument  used  in  stream-measurement  work  is  the 
irrent  meter,  by  which  the  velocit}'  of  the  flow  of  water  is  deter- 
ined.  After  years  of  experience  the  Survey  has  Jidopted  the  Price 
irrent  meter  for  general  work.  This  meter,  as  is  shown  on  PI.  II, 
made  in  two  sizes,  known  as  the  large  and  small  Price.  The  small 
rice  has  been  largely  developed  by  the  oflScers  of  the  Survey,  using 
le  Price  acoustic  meter  as  a  basis. 

A  discbarge  measurement  is  the  determination  of  the  (|uantit3'  of 
ater  flowing  past  a  certain  point  at  a  given  time.  This  quantity  is 
le  product  of  two  factors:  (1)  The  mean  velocity,  which  is  the  func- 
on  of  the  cross  section,  surface  slope,  wotted  perimett^r,  and  rough- 
ess  of  bed;  (2)  the  area,  which  depends  upon  the  permanency  of  the 
ed  and  the  fluctuations  of  the  surface,  which  govern  the  depth. 
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u  some  appliance,  generally  a  secondary  cable,  is  necessary  to 
the  meter  below  the  surface. 

tging  stations  are  generally  located  at  bridges,  if  the  channel  con- 
ns are  satisfactory,  as  from  them  the  meter  can  be  easily  manipu- 
1,  and  the  cost  of  the  equipment  is  comparatively  small.  The 
3ns  are  located  as  far  as  possible  at  points  where  the  channel  is 
ght,  both  above  and  below  the  gaging  section,  and  where  there 
lo  cross  currents,  backwater,  or  boils.  The  bed  of  the  stream 
Id  be  as  clear  as  possible  from  large  projections  and  of  a  perma- 
character.  The  banks  should  be  high,  and  should  overflow  at 
stages  only.  At  stations  with  shifting  beds  more  measurements 
made,  and  special  methods  of  computing  daily  discharges  are 
loyed.  Great  care  is  taken  in  the  selection  and  equipment  of 
ng  stations  in  order  that  the  data  may  have  the  required  degree 
Turacry. 


Fio.  1.— Cable  station,  showing  section  of  river,  car,  gage,  etc. 

^n  many  of  the  larger  rivei*s,  where  water  power  is  developed  b}' 
is,  estimates  of  flow  are  obtained  b}'  observing  the  head  on  the 
it  and  using  a  weir  formula.  On  the  smaller  streams  sharp-crested 
rs  are  in  some  cases  erected. 

he  principal  instrument  used  in  stream-measuriMuent  work  is  the 
rent  meter,  by  which  the  velocity  of  the  flow  of  water  is  deter- 
ed.  After  years  of  experience  the  Survey  hius  adopted  the  Price 
rent  meter  for  general  work.  This  meter,  as  is  shown  on  PI.  II, 
lade  in  two  sizes,  known  as  the  large  and  small  Price.  The  small 
Je  has  been  largely  developed  b}'  the  oflScers  of  the  Survey,  using 
Price  acoustic  meter  as  a  basis. 

discbarge  measurement  is  the  determination  of  the  quantity  of 
3r  flowing  past  a  certain  point  at  a  given  time.  This  quantity  is 
product  of  two  factors:  (1)  The  mean  velocity,  which  is  the  func- 
of  the  cross  section,  surface  slope,  wetted  perimeter,  and  rough- 
of  bed;  (2)  the  area,  which  depends  upon  the  permanency  of  the 
and  the  fluctuations  of  the  surface,  which  govern  the  depth. 
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In  riiakii)^  the  inoasuroinent  an  arbiti-ary  number  of  points  are  Iui<i 
otf  perpendicular  to  th(»  thread  of  the  stream  (see  fig.  1).  These  point 
are  usually  at  regular  intc^rvals  varying  from  2  to  20  feet,  depending 
ui)on  the  size  and  conditions  of  tlu»  stream.  They  are  known  a> 
measuring  ])oints,  and  at  them  the  observed  data,  the  velocitied  and 
soundings,  are  taken.  The  perpendiculars  dixipped  from  the  measiir* 
uig  points  divide  the  gaging  section  into  strips,  and  for  each  strip  or 
pair  of  strips  the  mean  velocity,  area,  and  discharge  are  detennincd 
indeiMMidently;  thus  conditions  existing  in  one  part  of  the  strenin arc 
not  distributed  to  parts  where  they  do  not  apply. 

The  metluKls  of  obtaining  velocity  with  the  euri-ent  metets  which 
are  in  genend  us(^  may  be  grouped  into  three  classes:  Singk  print, 
multiple  point,  and  integmtjon. 

The  single-point  method  consists  in  holding  the  meter  either  at  the 
depth  of  the  thread  of  nu^an  velocity,  or  at  an  arbitrary  depth  for 
which  the  coeflicient  for  reducing  to  mcsm  velocity  has  been  deter 
mined.  Extensive  experiments  by  vertical  velocity -curves  show  th«t 
the  thread  of  mean  velocity  lies  at  from  0.5  to  0.7  of  the  total  depth. 
In  gencMiil  practice  the  thread  of  mean  velocity  is  considered  to  be  at 
0.0  depth,  and  it  is  at  this  depth  that  the  meter  is  held  in  the  majority 
of  the  measurements,  this  being  known  as  the  six-tenth  depth  method. 
It  is  found  l)y  a  large  number  of  vertical  velocity-curve  measurements. 
biken  on  various  streams  and  under  various  conditions,  that  the  coeffi- 
cient for  reducing  the  velocity  obttiined  at  six-tenths  depth  to  mean 
velocity  is  pnictically  unity,  ranging,  in  a  series  of  DIG  measurements 
made  at  81*  gaging  stations,  between  AH  and  l.(>4,  with  a  mean  fortln' 
iUO  observations  of  1.00.  In  the  other  principal  single-point  meth«xl 
the  meter  is  held  near  tlie  surface,  usually  1  foot  IkjIow,  or  low  enough 
to  be  out  of  th(»  action  of  the  wind  or  other  disturbing  influenc(*s. 
This  is  known  as  thv  subsurface  metluMi.  The  coi'fficient  for  redaein«: 
the  velocities  taken  at  the  subsurface  has  been  found  by  repwtiHl 
expc^riments  with  vertical  velocity-curves  to  \)o  tvoiu  ,85  to  .S^'i'. 
d(»pending  upon  the  (l(»})th  of  the  stream  and  velo<*ity  and  channel 
coiiflitions.  This  int^thod  is  specially  adapted  for  flood  measuP'- 
ments,  or  wh«Mi  the  vehx-ity  is  so  gieat  that  the  meter  i-an  not  be  ke]»t 
at  o.f)  depth. 

The  three  principal  midtiple-point  methods  in  genend  use  are:  Tbi' 
vertical  velo<'ity  curve:  top  and  bottom;  and  top,  l>ottom,  and  mitl 
depth.  In  the  v<'rtical  velocity-curve  methcKl  a  series  of  vekwity 
determinations  are  taken  in  the  vertical  at  regular  intervals,  usually 
from  o.T)  to  I  foot  apart.  Hy  plotting  these  velocities  as  al>scissaf«  ani' 
their  depths  as  ordinat^^s,  and  drawing  a  smooth  curve  through  thp>'' 
points,  tiie  vertical  velocity-curv<*  is  produced,  which  shows  tln' 
change  in  velocity  froui  the  surface  to  the  bottom  of  the  stivani.  TI"'" 
mean  velocity  in  the  vertical  is  then  obtained  by  dividing  the  doptl: 
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nto  the  area  bounded  by  this  mean  velocity  carve  and  the  initial  line. 
3wing  to  the  length  of  time  it  takes  to  make  the^e  measurements  they 
Kfe  seldom  used  except  for  determining  coefficients  for  purposes  of 
comparison  and  for  measurements  under  ice. 

In  the  second  multiple-point  method  the  meter  is  held  from  0.5  to  1 
Foot  below  the  surface  and  about  0.5  foot  above  the  bottom,  and  the 
mean  of  the  velocities  at  these  two  points  is  taken  as  the  mean  velocity 
for  that  vertical.  This  method  is  not  well  adapted  for  general  work, 
as  the  roughness  of  the  bottom  disturbs  the  velocit}'^  at  that  point. 
Tor  shallow  streams  with  comparatively  smooth  beds  good  results  are 
cbtained  by  this  method.  In  the  third  multiple  point  method  the 
meter  is  held  at  mid  depth,  0.5  foot  below  the  surface,  and  0.5  foot 
above  the  bottom,  and  the  mean  velocity  is  determined  by  dividing  the 
sum  of  the  top  velocity,  twice  the  mid-depth  velocity,  and  the  bottom 
Telocity  by  4. 

The  vertical-integration  method  consists  in  moving  the  meter  at  a 
slow,  uniform  speed  from  the  surface  to  the  bottom  and  back  again  to 
the  surface.  The  number  of  revolutions  and  the  time  taken  in  the 
operation  is  noted,  and  the  mean  velocity  is  found  by  dividing  the 
number  of  revolutions  by  the  number  of  seconds  taken  in  the  run. 
This  method  has  the  advantage  in  that  the  velocity  at  each  point  of 
the  vertical  is  measured  twice.  It  is  well  adapted  for  measurements 
lender  ice  and  as  a  check  on  the  point  methods. 

The  area,  which  is  the  other  factor  for  determining  the  discharge  of 
'he  stream,  depends  upon  the  stage  of  the  river,  which  is  taken  on  a 
ra^,  and  the  general  contour  of  the  bed  of  the  stream,  which  is  found 
>y  sounding.  The  soundings  are  usually  taken  at  each  measuring 
>oint  at  the  time  of  the  discharge  measurement,  either  by  using  the 
>ieter  and  cable  or  by  a  special  sounding  line  or  rod.  For  stations 
^ith  permanent  beds  standard  cross  sections  are  usually  taken  during 
ow  water.  These  sections  serve  to  check  the  soundings  which  are  taken 
i-t  the  time  of  the  measurements,  and  from  them  any  change  which 
liay  have  taken  place  in  the  bed  of  the  stream  can  be  detected.  They 
tre  also  used  for  obtaining  the  area  for  use  in  high- water  measurement 
'-omputations,  as  accurate  soundings  are  hard  to  obtain  at  high  stages. 

In  computing  the  discharge  measurements  from  the  observed  veloci- 
ies  and  depths  at  the  various  points  of  measurements  the  measuring 
section  is  divided  into  elementary  strips,  as  shown  in  fig.  1,  and  the 
Uean  velocity,  area,  and  discharge  are  determined  separately  for 
either  a  single  or  double  strip.  The  total  discharge  and  area  are  the 
iums  of  those  for  the  various  strips,  and  the  mean  velocity  is  obtained 
by  dividing  the  total  discharge  by  the  total  area. 

The  volume  of  water  flowing  in  a  stream  is  known  as  run-off.  In 
expressing  it  various  xmits  are  used,  depending  upon  the  kind  of  work 
"for  which  the  data  are  needed.     Those  used  in  this  report  are  ''  second- 
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feet,"  ''acre-feet,"  "run-oflf  per  square  mile,"  and  "run-off  in  ( 
in  inches,"  and  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second,  and  is 
the  body  of  water  flowing  in  a  stream  1  foot  wide,  1  foot  deep,  at  a 
nite  of  1  foot  per  second. 

The ' '  acre-foot "  is  the  unit  of  capacity  used  in  connection  with  storage 
for  irrigation  work,  and  is  equivalent  to  43,560  cubic  feet.  It  is  the 
quantity  required  to  cover  an  acre  to  a  depth  of  1  foot.  There  is  a 
convenient  relation  between  the  second-foot  and  the  acre-foot;  1 
second-foot  flowing  for  twenty-four  hours  will  deliver  86,400  cubic 
feet,  which  equals  1.9835  acre-feet,  or,  approximately,  2  acre-feet 

The  expression  "second-feet  per  square  mile"  means  the  average 
number  of  cubic  feet  of  water  flowing  each  second  from  every  square 
mile  of  drainage  area  on  the  assumption  that  the  run-off  is  uniformly 
distributed. 

"Depth  in  inches"  means  the  depth  of  water  in  inches  that  would 
have  covered  the  drainage  area,  uniformly  distributed,  if  all  the  water 
could  have  accumulated  on  the  surface.  This  quantity  is  used  for 
comparing  run-off  with  rainfall,  which  quantity  is  usually  given  in 
depth  in  inches. 

It  should  be  noticed  that  "acre-feet"  and  "depth  in  inches"  repre- 
sent the  actual  quantities  of  water  which  are  produced  during  tlie 
periods  in  question,  while  "second-feet,"  on  the  contrar}^  is  merely 
a  rate  of  flow  per  second. 

The  base  data  for  computing  the  daily  discharge  of  a  stream  are  the 
daily  gage  heights,  and  the  various  discharge  measurement^j  of  which 
there  should  ])e  sufficient  number  to  cover  the  range  of  stage.  The 
fundamentjil  laws  upon  which  these  computations  are  ba.sed  are  the 
following: 

(1)  The  discharge  will  remain  constant  so  long  as  the  conditions  at 
or  near  the  gaging  station  remain  constant; 

(2)  Neglecting  the  change  of  slope  due  to  the  rise  and  fall  of  the 
stream,  the  discharge  will  be  the  same  whenever  the  stream  is  at  a 
given  stage;  and 

(3)  The  discharge  is  both  a  function  of,  and  increases  gradually  with, 
the  gage  heights.     (2  and  3  depend  on  1). 

As  the  l>eds  of  many  streams  are  changeable,  the  problem  divides 
itself  into  two  classes:  (1)  Those  of  streams  with  permanent,  or  prac- 
tically permanent,  beds,  and  (2)  those  of  streams  with  changeable  beik 
The  base  data  and  methods  of  obtaining  them  are  the  same  for  either 
class,  and  it  is  only  in  the  computation  of  the  mean  daily  flow  that 
different  methods  are  necessary; 

In  determining  the  daily  discharge  of  streams  with  permanent  beds 
the  results  of  the  discharge  measurements  are  plotted  on  cross-section 
paper,  with  gage  heights  as  ordinates  and  discharges  as  abscissas. 
Through  these  points  a  smooWi  evvrve  \s  drawn,  which  shows  the  dis- 
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charge  for  any  gage  height,  and  from  which  a  rating  table  is  prepared. 
Aside  from  plotting  the  discharge,  the  mean  velocity  and  area  deter- 
mined for  each  discharge  measurement  are  plotted.     Through  these 
points  the  curves  of  mean  velocity  and  of  area  are  drawn,  and  the 
rating  curve  is  largely  determined  by  taking  the  product  of  the  mean 
velocity  and  the  area  at  various  stages  as  determined  by  these  curves. 
These  curves  of  mean  velocity  and  area  are  of  special  value  to  determine 
the  location  of  the  rating  curve  for  stages  at  which  actual  discharge 
measurements  are  not  available  and  for  extending  the  discharge  curve 
outside  the  limits  of  the  measurements.    I n  the  preparation  of  the  rating 
table  the  discharge,  for  each  tenth  or  half  tenth  on  the  gage  is  found 
from  the  curve.     The  first  and  second  differences  of  these  discharges 
are  then  taken  and  adjusted  according  to  the  law  that  they  shall  either 
.  be  constant  or  increasing,  never  decreasing.     The  discharges  in  the 
table  are  then  changed  in  accordance  with  these  adjusted  diflferences. 
In  making  up  the  station-rating  curve  the  individual  discharge  meas- 
urements and  the  conditions  under  which  they  were  taken  are  carefully 
studied,  in  order  that  proper  weight  shall  be  given  to  each  measure- 
ment    Rating  curves  in  general  take  the  form  of  a  paral>ola,  and  as  a 
rule  the  high-water  portion  of  the  curve  approaches  a  straight  line. 
For  stations  of  permanent  character  the  results  of  the  measurements 
from  year  to  year  should  l>e  within  5  per  cent  of  the  curve,  with  the 
exception  of  those  taken  during  high  water,  when  the  probable  error 
may  be  as  high  as  10  per  cent. 

The  determination  of  the  daily  discharge  of  streams  with  change- 
able beds  is  difficult,  and  unless  frequent  discharge  measurements 
are  made  the  results  obtained  are  only  roughly  approximate.     For 
streams  with  continually  shifting  Ijeds,  such  as  Colorado  River  and  the 
Rio  Grande,  discharge  measurements  are  made  every  two  or  three 
days,  and  the  discharges  for  the  intervening  days  are  obtained  by 
interpolation,  modified  by  the  gage  heights  for  these  days.     For  sta- 
tions with  beds  which  shift  slowly,  or  are  only  materially  changed 
during  floods,  station-rating  curves  and  tibles  can  })e  prepared  for  the 
periods  between  changes,  and  satisfactory  results  can  be  olitjiined  with 
two  or  three  measurements  a  month,  providing  measurements  are 
taken  soon  after  the  changes  take  place. 

In  determining  the  flow  for  periods  when  the  streams  are  frozen, 
Npecial  rating  curves  and  tables  have  to  be  prepared  from  measure- 
tnents  taken  under  these  conditions.  The  methods  of  constructing 
these  curves  and  tables  are  the  same  as  for  open  sections.  The  dis- 
charge measurements,  however,  are  either  taken  ])y  integration  in 
Verticals  or  by  the  vertical  velocity-curve  method,  as  sufficient  experi- 
ments have  not  been  made  on  ice-covered  streams  to  determine  the 
laws  which  govern  the  position  of  the  thread  of  mean  velocity. 
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The  Report  of  Progress  of  Stream  Measurements  for  the  CaleDdar  i 
Year  1904,  of  which  this  is  Part  V,  is  published  in  a  series  of  twelve  ^ 
Water-Supply  Papei-s,  Nos.  124r-135,  inclusive,  under  the  following 
subtitles: 

Part  1.  Atlantic  coast  of  New  England  drainage. 

Part  2.  Hudson,  Passaic,  Raritan,  and  Delaware  River  drainages. 

Part  3.  Susquehanna,  Patapsco,  Potomac,  James,  Roanoke,  Cape  Fear,  and  Yadkin 
River  drainages. 

Part  4.  Santee,  Savannah,  Ogeechee,  Altamaha  rivers,  and  Eastern  Gulf  of  Mexico 
drainage. 

Part  5.  Eastern  Missiasippi  River  drainage. 

Part  6.  Great  Lakes  and  St  Lawrence  River  drainage. 

Part  7.  Hudson  Bay,  Minnesota,  Wapeipinioon,  Iowa,  Dee  Moinee,  and  MisBoiiii 
River  drainages. 

Part  8.  Platte,  Kansas,  Meremac,  Arkansas,  and  Red  River  drainages. 

Part  9.  Western  Gulf  of  Mexico  drainage. 

Part  10.  Colorado  River  and  Great  Basin  drainage. 

Part  11.  The  Great  Basin  and  Pacific  Ocean  drainage  in  California. 

Part  12.  Columbia  River  and  Puget  Sound  drainage. 

The  territory  covered  by  each  paper  is  ^ven  in  the  subtitle,  and 
the  larger  drainages  are,  for  convenience  in  arrangement,  .subdivided 
into  smaller  ones,  under  which  the  data  are  arranged,  as  far  as  prac- 
ticable, geographically. 

These  papers  contain  the  data  that  have  been  collected  at  the  regular 
gaging  stations,  the  results  of  the  computations  based  upon  the  obser- 
vations and  such  other  information  that  has  been  collec^ted  that  has  a 
direct  bearing  on  these  data  including,  as  far  as  practicable,  descrip- 
tions of  the  drainage  areas  and  the  streams  draining  them. 

For  each  regular  station  are  given,  as  far  as  available,  the  following 
data: 

1.  Description  of  stiition. 

2.  List  of  discharge  measurements. 

3.  Gage-height  table. 

4.  Rating  table. 

5.  Table  of  estimated  monthly  and  yearly  discharges  and  run-off. 
The  descriptions  of  stations  give,  as  far  as  possible,  such  genera! 

facts  about  the  locality  and  equipment  as  would  enable  the  reader  to 
find  the  station  and  use  the  same.  They  also  give,  as  far  as  possible, 
a  complete  historj^  of  all  the  changes  that  have  occurred  since  the 
establishment  of  the  station  that  would  be  factors  in  using  the  data 
collected. 

The  discharge-measurement  table  gives  the  results  of  the  discharge 
measurements  made  during  the  year.  This  includes  the  date,  the 
hydrographer's  name,  the  gage  height,  and  the  discharge  in  second- 
feet. 

The  table  of  daily  gage  heights  gives  for  each  day  the  mean  height 
of  the  surface  of  the  river  as  found  from  the  mean  of  the  gage  read- 
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"s  taken  on  that  day.  At  most  of  the  stations  the  gage  is  read  in 
i  morning  and  in  the  evening. 

Hie  rating  table  gives  discharges  in  second-feet  corresponding  to 
h  stage  of  the  river  as  given  by  the  gage  heights. 
In  the  table  of  estimated  run-off  the  column  headed  "Maximum" 
es  the  mean  flow  for  the  day  when  the  mean  gage  height  was  the 
^hest,  and  it  is  the  flow  as  given  in  the  rating  table  for  that  mean  gage 
ght.  As  the  gage  height  is  the  mean  for  the  day,  there  might  have 
m  short  periods  when  the  water  was  higher  and  the  corresponding 
charge  larger  than  given  in  this  column.  Likewise  in  the  column 
"Minimum"  the  quantity  given  is  the  mean  flow  for  the  day  when 
5  mean  gage  height  was  lowest.  The  column  headed  "  Mean"  gives 
i  average  flow  for  each  second  during  the  month.  Upon  this  mean 
5  computiitions  for  the  three  remaining  columns  which  are  defined 
page  12  are  based. 

In  the  computations  for  the  tables  of  this  report  the  following  gen- 
ii and  special  rules  have  l>een  used: 

Fundamental  rules  for  computation. 

L.  The  highest  degree  of  precision  ronsistent  with  the  rational  use  of  time  and 

mey  is  imperative. 

I  All  items  of  computation  should  in  general  l^e  expressed  by  at  least  two  and  by 

t  more  than  four  significant  figures. 

I  Any  measurement  in  a  vertical  velocity,  mean  velocity,  or  discharge  curve  whose 

r  cent  of  error  is  5  times  the  average  per  cent  error  of  all  the  other  measurements 

Mild  be  rejected. 

L  In  reducing  the  number  of  significant  figures,  or  the  number  of  decimal  places, 

(Iroppingthe  last  figure,  the  following  rules  apply: 

[a)  When  the  figure  in  the  place  to  be  rejected  is  less  tlian  5,  drop  it  without 
inging  the  preceding  figure.     Example:  1,827.4  l^ecomes  1,827. 

[b)  When  the  figure  in  the  place  to  be  rejected  is  greater  than  5,  drop  it  and 
urease  the  preceding  figure  by  1.     Example:  1,827.6  becomes  1,828. 

[c)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  even 
are,  drop  the  5.     Example:  1,828.5  becomes  1,828. 

[d)  When  the  figure  in  the  place  to  be  rejected  is  5,  and  it  is  preceded  by  an  odd 
wre,  drop  the  5  and  increase  the  preceding  figure  by  1 .  Example:  1,827.5  becomes 
$28. 

5.  In  constructing  and  applying  rating  tables  a  maximum  limit  of  one-half  per  cent 
ror  should  seldom  be  exceeded. 

Special  rules  for  compuiation, 

1.  Rating  tables  are  to  be  constructed  as  close  as  the  data  upon  which  they  are 
teed  will  warrant.  No  decimals  are  to  be  used  when  the  discharge  is  over  50 
«ond-feet. 

2.  Daily  discharges  shall  be  applied  directly  to  the  gage  heights  as  they  are 
ibolated. 

^'  Monthly  means  are  to  be  carrie<l  out  to  one  decimal  place  when  the  quantities 
'^ below  100  second-feet.  Between  100  and  10,000  necond-feet,  the  last  figure  in  the 
nonthly  mean  shall  be  a  significant  figure.     This  also  applien  to  the  yearly  mean. 
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4.  Second-feet  per  square  mile  and  depth  in  inches  for  the  individual  monthsshi)! 
be  carried  out  at  least  to  three  significant  figures,  except  in  the  case  of  decimile, 
where  the  first  significant  figure  is  preceded  by  one  or  more  naughts  (0),  when  the 
quantity  shall  be  carried  out  to  two  significant  figures.  Example:  1.25;  .125;  .012; 
.0012.  The  yearly  means  for  these  quantities  are  always  to  be  expressed  in  three 
significant  figures  and  at  least  two  decimal  places. 

The  results  of  the  stream  measurements  made  during  previous  yeare 
by  the  United  States  Geological  Survey  can  be  found  in  the  following 
Survey  publications.  A  detailed  index  of  these  reports  is  given  in 
Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  II. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  131. 

1894.  Bulletin  No.  131;  Sixteenth  Annual  Report,  Part  II. 

1895.  Bulletin  No.  140. 

1896.  Water-Supply  Paper  No.  11;  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-Supply .  Papers  Nos.  '15  and  16;    Nineteenth  Annual  Report, 

Part  IV. 

1898.  Water-supply  Papers   Nos.   27  and    28;    Twentieth  Annual   Report, 

Part  IV. 

1899.  Water-Supply  Papers  Nos.  35  to  39,  inclusive;    Twenty-first  Annual 

Report,  Part  IV. 

1900.  Water-Supply  Paj^rs  Nos.  47  to  52,  inclusive;  Twenty-second  Annual 

Report,  Part  IV. 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississijipi  River,  Water-Supply  Papers  Nos.  66  and  75. 

11H)2.  Vjist  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  SCI 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  ami  85. 

HM).S.   East  of  Mississippi  River,  Water-Supply  Paj^)ers  Nos.  97  and  98. 

West  of  Mississippi  River,  Water-Supply  Papers  Nos.  99  and  100. 
1904.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  124  to  129,  inclu- 
sive. 
West  of  Mississippi  River,  Water  Supply  Papers  Nos.  130  to  1!^,  inrlu- 
sive. 

A  limit^^xl  number  of  the.so  are  for  free  distribution,  and  as  long  il^ 
the  supply  lasts  they  may  be  obtained  b}^  application  to  the  Director 
United  States  (ieological  Survey  or  to  members  of  Congress.  Other 
copies  arc  filed  with  the  Superintendent  of  Public  Doi^uments,  Wash 
ington,  D.  C,  from  whom  they  may  be  had  at  little  above  cost. 
Copies  of  Government  publications  are,  as  a  rule,  furnished  to  the 
public  libraries  in  our  large  cities,  where  they  may  be  consulted  by 
those  interested. 
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COOPERATION  AND  ACKNOWI^EDGMENTS. 

Most  of  the  measurements  presented  in  this  paper  have  been  obtained 
rough  local  hydrographers.  Acknowledgment  is  extended  to  other 
rsons  and  corporations  who  have  assisted  local  hydrographers  or 
ve  cooperated  in  any  way,  either  by  furnishing  records  of  the  height 
water  or  by  assisting  in  transportation. 

The  following  list,  arranged  alphabetically  b}^  States,  gives  the 
mes  of  the  resident  hydrographers  and  others  who  have  assisted  in 
mishing  and  preparing  the  data  contained  in  this  report: 

(Uahama.—D'istnct  hydrographer,  M.  R.  Hall,«  assisted  by  J.  M.  Giles,  W.  E.  Hall, 

(1  B.  S.  Drane.    _ 

Winois. — District  hydrographer,  E.  Johnson,  jr.,^  assisted  by  E.  H.  Heilbron, 

listant  engineer,  sanitary  district  of  Chicago.     Acknowledgment  is  due  to  the  Ster- 

g  Manufacturing  Company  for  the  establishment  of  two  chain  gages  on  the  Avenue 

bridge,  Sterling,  111. 

Indiana. — District  hydrographer,  E.  Johnson,  jr.,  assisted  by  F.  W.  Hanna,  assist- 

t  engineer.     Acknowledgment  should  also  be  made  to  Joseph  M.  Steiner  and  O.  H. 

iest,  who  have  assisted  the  Survey  in  establishing  stations  and  supplying  voluntary 

idings  at  Cataract  and  Shoals,  Ind. 

Maryland. — Resident  hydrographer,  E.  G.  Paul,  during  the  first  half  and  N.  C. 

over<^  during  the  last  half  of  the  year,  assisted  by  11.  D.  Comstock.    Acknowledg- 

iot  is  due  to  the  State  Geological  Survey  for  cooperation  in  the  work  to  the  extent 

paying  the  observers. 

Minnesota. — District  hydrographer,  E.  Johnson,  jr.,  assisted  by  E.  F.  Chandler, 

istant  engineer,  University,  N.  Dak. 

Missimppi. — District  hydrographer,  M.  R.  Hall,  assisted  by  J.  M.  Giles,  B.  S.  Drane, 

I  W.  E.  Hall. 

\Vm'    York. — District  hydrographer,  R.   E.  Horton,''  assisted  by  C.  C.   Covert. 

eoial  acknowledgment  is  made  of  the  interest  and  a^istance  of  Hon.  Edward  A. 

nd,  State  engineer,  and  William  Pierson  Judson,  deputy  State  engineer. 

Worth  Carolina. — District  hydrographer,  M.  R.  Hall,  assisted  by  J.  M.  Giles,  B.  S. 

ane,  and  0.  P.    Hall.     Dr.  C.   A.  Schenck,  director  of  the  Biltmore  School  of 

restry,  paid  the  gage  readers  at  Davidsons  River,  Sitton,  and  Pinkbed. 

Ihio. — District  hydrographer,  E.  Johnson,  jr.,  assisted  by  R.  W.  Pratt,  engineer 

the  State  board  of  health.     Acknowledgment  should  also  be  made  to  the  Baltimore 

1  Ohio  Railroad  for  passes  issued  to  E.  Johnson,  jr.,  and  R.  W.  Pratt. 

Pennsylvania. — Resident  hydrographer,  E.  G.  Paul  during  the  first  half  and  N.  C. 

over  during  the  last  half  of  the  year,  assisted  by  R.  J.  Taylor  and  H.  D.  Comstock. 

rmnessee. ^Districi  hydi^grapher,  M.  R.  Hall,  assisted  by  J.  M.  Giles,  B.  S.  Drane, 

1  O.  P.  Hall.    Gage  heights  for  stations  at  Nashville,  Chattanooga,  Knoxville, 

gersville,  and  part  of  the  year  at  Bluff  City,  were  furnished  by  United  States 

eather  Bureau  ofiicials  H.  C.  Bate,  L.  M.  Pindell,  and  Levi  A.  Judkins. 

West  Virginia. — Resident  hydrographer,  E.  G.  Paul  in  the  first  half  and  N.  C. 

over  in  the  last  half  of  the  year. 

Wiscojisin. — District  hydrographer,  E.  Johnson,  jr. 

The  office  of  the  district  hydrographer  for  South  Atlantic  States  and  Eastern  Gulf  of  Mexico,  409 

nple  Court,  Atlanta,  Ga. 

The  olBce  of  the  district  hydrographer  for  Mississippi  Valley,  876-7  Federal  Building,  Chicago,  III. 

The  office  of  the  resident  hydrographer  for  North  Atlantic  States,  United  States  Geological  Sur- 

r,  Washington.  D.  C. 

The  office  of  the  district  hydrographer  for  New  York  and  Michigan,  76  Arcade,  Utlca,  N.  Y. 
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MISSISSIPPI  RIATCR  DRAINAGE  BASIN. 

MISSISSIPPI    RIVER   NEAR   SAUK    RAPIDS,  MINX. 

This  station  was  established  bj  W.  R.  Hoag  April  28,  1903.  It  is 
located  about  li  miles  south  of  Watab  station,  on  the  Northern  Pacific 
Railroad,  and  about  5  miles  north  of  Sauk  Rapids,  7  miles  north  of  St 
Cloud.  The  gage  is  a  vertical  timber  fastened  to  a  post  driven  into 
the  bed  on  the  left  side  of  the  river.  It  is  read  daily  by  Fi-ank  McCrea. 
Discbarge  measurements  are  made  from  a  boat  running  on  a  ^V-inch 
cable,  which  is  securely  fastened  to  trees  on  each  side  of  the  river. 
The  point  to  which  the  soundings  are  referred  is  a  nail  head  in  the 
root  of  a  tree  on  the  left  bank,  to  which  the  cable  is  fastened.  The 
channel  is  straight  for  4,000  feet  above  the  station  and  for  600  feet 
below.  Both  banks  are  high  and  not  subject  to  overflow.  The  bed 
consists  of  sand  and  gravel,  and  is  somewhat  shifting.  There  is  but 
one  channel  at  all  stages.  The  channel  has  a  width  of  about  625  feet 
at  low  water  and  about  700  feet  at  high  stages. 

Bench  mark  No.  1  is  the  top  of  a  large  pointed  rock  150  feet 
upstream  from  the  gage  and  10  feet  from  the  water's  edge.  ,  Its  ele- 
vation above  the  zero  of  the  gage  is  18.58  feet.  Bench  mark  No.  3t 
a  f-inch  iron  stake,  driven  on  the  left  shore  between  the  cable  and 
bench  mark  No.  1.  Its  elevation  is  14.22  feet  above  the  zero  of  the 
gage.  Bench  mark  No.  3  is  on  the  root  of  a  small  tree  on  the  left  bank 
just  below  the  cable.  Its  elevation  is  18.29  feet  above  the  zero  of 
the  gage.  A  short  distance  above  the  old  gage  is  a  large  rock  with  a 
vertical  face  at  an  elevation  of  14.45  feet  above  the  zero  of  the  gage. 
Observations  of  the  river  height  can  be  made  by  determining  distance!^ 
from  the  top  of  this  rock  to  the  water  surface. 

The  drainage  area  at  this  station  is  12,340  square  miles. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  K.  Johnson,  jr.,  district  hydrographer. 
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charge  meagurements  of  Mississippi  River  near  Sauk  Rapids^  Mimi.^  in  1904. 


kte. 

HydroiTTBpher. 

Width. 

Ftet, 
515 
585 
577 
557 
572 
561 
578 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

f  5rt 

3 

E.  Johnson,  jr 

E.  F.  Chandler  .... 
do 

Sq./eet. 
2,201 
4,171 
3,790 
2,678 
3,404 
2,858 
3,815 

Ft.peraec. 
0.94 
2.94 
2.12 
1.77 
1.28 
1.68 
2.45 

Feet. 

10.20 

14.26 

13. 31 

11.38 

12.76 

11.77 

13.75 

See.-/eet. 
2,473 
12,250 
8,019 
4,745 
4,344 
4,802 
9,348 

22ft 

R.  Richarda 

do 

ber  8*  . . 

do 

rl5 

E.  F.  Chandler  .... 

a  Froien  over.  b  Log  jam  below  station. 

oily  gage  heighi,  in  feet,  of  Mississippi  River  near  Sauk  Rapids,  iftnn.,  for  1904. 
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13.30 

12.85 

12.20 

11.70 

11.70 

11.20 

11.86 

14.10 

14.30  ,  13.40 

13.25 

11.05 

12.90 

12.20 

12.90 

11.85 

11.80 

11.28 

11.44 

14.60 

14.40  1  13.60 

12.90 

11.35 

12.90 

12.00 

12.80 

11.85 

11.80 

11.28 

11.62 

16.50 

14.30     14.00 

12.75 

11.20 

11.30 

12.00 

12.70 

11.75 

rfll.60 

11.28 

11.52 

15.90 

14.25 

14.50 

12.60 

11.05 

1  11.85 

12.20 

12.60 

11.70 

...!    11.60 

11.28 

11.58 

17.00 

14.25 

14.65 

12.60 

11.00 

11.40 

12.20 

12.40 

11.76 

...1    ll.fiO 

11.28 

11.57 

17.00 

14.25 

14.75 

12.85 

10.96 

11.80 

12.10 

12.20 

11.86 

11.50 

11.28 

U.61 

19.60 

14.30 

14.60 

12.85 

11.  CO 

11.75 

12.15 

12.20 

11.95 

11.50 

11.28 

11.61 

17.10 

14.40     14.45 

12.80 

11.06 

11.70 

12.60 

12.85 

11.60 

11.48 

11.28 

11.61 

17.00 

14.50     14.85 

12:66 

11.60 

11.56 

13.60 

12.30 

11.60 

...      11.48 

11.82 

11.70 

15.90 

14.60     14.25 

12.45 

11.70 

11.45 

13.76 

12.30 

11.60 

...      11.61 

11.32 

11.70 

15.00 

14.60  ^  14.10 

12.30 

11.75 

11.40 

13.85 

12.26 

11.40 

...      11.61 

11.32 

11.70 

14.70 

14.50 

13.95 

12.50 

11.75 

11.30 

13.90 

12.20 

11.35 

...      11.5a 

11.82 

11.70 

14.50 

14.45 

13.80 

12.45 

11.65 

11.40 

13.90 

12.16 

11.25 

...     11.61 

11.28 

11.70 

14.40 

14.45 

18.65 

12.50 

11.50 

11.60 

13.75 

11.90 

11.15 

...     11.70 

11.28 

11.70 

14.40 

14.30 

13.45 

12,60 

11.40 

11.40 

13.75 

12.15 

11.10 

..       11.70 

11.24 

11.70 

14.35 

14.30 

13.20 

12.35 

11.80 

11.30 

13.76 

12.05 

11.05 

11.61 

11.20 

11.70 

14.85 

14.20 

13.10 

12.50 

11.85 

11.30 

13.75 

12.00 

11.00 

11.61 

11.20 

11.70 

14.35 

14.00 

12.90 

12.65 

11. 75 

11.25 

13.95 

11.90 

10.85 

11.S2 

11.28 

11.70 

14.25 

13.80 

12.60 

12.75 

12.60 

11.20 

14.00 

11.80 

10.90 

11.52 

11.28 

11.78 

14.15 

13.75 

12.55 

12.70 

12. 65 

11.40 

13.95 

11.70 

10.90 

11.44 

11.28 

11.78 

14.05 

13.70  '  12.40 

12.50 

12.80 

11.50 

13.90 

11.70 

10.90 

11.36 

11.28 

11.78 

14.30 

13.50     12.30 

11.80 

12.45 

11.60 

13.96 

11.70 

10.90 

11.86 

11.28 

11.78 

14.55 

13.60     12.15 

11.40 

12.45 

11.65 

14.05 

11.70 

10.90 

11.36 

11.28 

11.78 

14.60 

13.65 

12.45 

11.30 

12.60 

11.80 

13.90 

11.65 

10.80 

11.36 

11.28 

11.78 

14.70 

13.50 

12. 75 

11.30 

12.80 

11.75 

13.80 

11.65 

10.90 

11.28 

11.28 

11.90 

14.90 

13.40  '  12.80 

11.50 

12.76 

11.75 

13.60 

11.50 

11.00 

11.28 

11.28 

11.90 

14.80 

13. 35     12. 35 

11.30 

12.50 

12.10 

13.50 

11.  a5 

11.10 

11.20 

11.28 

12.00 

14.80 

13.25 

12. 85 

11.25 

12.40 

12.20 

13.40 

11.10 

11.15 

11.20 

12.20 

14.70 

13. 15 

13.20 

11.20 

12.45 

12.20 

13.30 

11.00 

11.20 

...      11.20 

12.70 

13  2.=> 

11.15 

12.80 

13.20 

11.30 

Uver  frozen  from  January  1  to  March  31.  1904.    Average  thickness  of  ice  about  9  inches, 

ce  conditions  April  1  to  about  April  «.    April  6  and  7  ice  gorge. 

'roxen  December  1  to  81. 

)n  January  5  from  surface  of  water  to  under  side  of  ice  was  1.3  feet. 
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CHIPPEWA  RIVER  DRAINAGE  BASIK. 

Chippewa  River  rises  in  the  southeastern  part  of  Ashland  County, 
Wis.  It  flows  southwest,  emptying  into  the  Mississippi  near  \Vaba.sha. 
Minn.  Its  principal  tributary  is  the  Flambeau,  which  enters  from 
the  east  in  Gates  County.  During  the  latter  part  of  1902  the  United 
States  Geological  Survey  began  systematic  measurements  in  this  and 
other  drainage  basins  of  Wisconsin. 

Gaging  stations  have  been  maintained  in  this  basin  on  the  Chippewa 
at  Eau  Claire,  and  on  the  Flambeau  at  Ladysmith,  Wis. 

CHIPPEWA    RIVER   NEAR   EAU    CLAIRE,    WIS. 

This  station  was  established  November  13, 1902,  by  L.  R.  Stockman. 
It  is  located  2  miles  below  Eau  Claire,  at  a  suburb  known  as  Shaw- 
town.     Discharge  measurements  are  made  from  a  two-span  highwar 
bridge.     A  standard  chain  gage  is  fastened  to  the  downstream  side  of 
highway  bridge,  having  a  length  of  80.69  feet  from  the  end  of  the 
weight  to  the  marker.     The  gage  is  read  twice  each  day  by  Joseph  E. 
Kimpton.     The  channel  is  straight  above  and  below  the  station,  and 
the  current  is  swift.    The  right  bank  is  protected  b3^  a  high  masonn 
wall.     The  left  bank  is  low,  but  the  water  is  confined  by  an  earthen 
embankment.     The  bed  is  composed  of  gravel,  with  a  few  rocks,  and 
is  permanent.     There  are  two  channels  at  all  stages.     The  width  is 45<) 
feet  at  low  water  and  500  feet  at  flood  stages. 

Bench  mark  No.  1  is  a  nail  in  the  top  of  a  6-inch  white-oak  sitump 
which  is  attached  to  a  tree  still  standing.  It  is  located  al)out  200  feet 
east  of  the  road  and  200  feet  south  of  the  river.  Its  elevation  is  20.'^ 
feet  above  the  zero  of  the  gage.  The  initial  point  for  soundings  i>* 
point  marked  by  two  nails  in  the  footway  at  the  right  end  of  tbe 
bridge,  also  marked  0  in  white  paint. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 


»HNSON, 
lOYT. 
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Discharge  measurements  of  Chippewa  River  near  Eau  Claire^  Tfw.,  in  1904. 


)ate. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Ga«e 
height. 

FeH. 
3.80 
8.40 
7.60 

11.25 
6.55 
4.20 
5.25 

14.80 

13.10 
4.44 

Dis- 
charge. 

y  11«... 
[ 

E.  Johnson,  jr 

do 

Feet. 
310 
385 
370 
426 
354 
322 
329 
495 
457 
324 

S^l./eet. 
2,429 
4,272 
4,074 
5,815 
3,770 
2,766 
3,122 
7,118 
6,137 
2,847 

Feet  per  tec. 
0.99 
3.42 
3.10 
4.52 
2.10 

.82 
1.47 
5.43 
4.76 

.80 

Second-fi. 

2,454 

14, 610 

12, 630 

26,  270 

7,918 

2,274 

4,581 

38,680 

29,200 

2,281 

[ 

Johnson  and  Hanna 

E.  Johnson,  jr 

do 

J 

28 

do 

iber  19.. 

do 

rl2 

r  13 

F.  W.  Hanna 

do 

il)er29.. 

E.  Johnson,  jr 

« Frozen, 
n  daily  gage  fieighty  in  feetf  of  ChippeuHi  River  near  Eau  Claire ^  Wis, ,  for  1904' 


Jan.  a 


<-4.90 
<*5.15 


eb.W 


Feb.rt 


«4.1 


<?4.80 


rS.OO 


I    <• 


5.00 


'•4.70 


^5.00 


Mar.a 


<f4.80 


*4.95 


rf5.10 


rf5.30 


4.4.5 
4.07 
4.45 
4.37 
4.32 
6.62 
5.95 
6.45 
6.10 
5.72 
5.05 
5. 10 
5. 32 


Apr. 


25 

72 

50 

52 

60 

17 

60 

10 

67 

72 

70 

32 

05 

82 

50 

55 

2[y 

50 

38 

20 

13 

45 

05 

50 

65 

63 

45 

18 

55  I 

03 


May. 

June. 

July. 

Aug. 

Sept. 

9.00 

8.45 

8.10 

4.42 

4.58 

8.65 

7.65 

8.52 

4.80 

6.05 

8.63 

7.65 

8.28 

4.38 

8.18 

8.28 

8.85 

8.02 

4.78 

7.52 

8.10 

9.00 

10.32 

4.32 

8.30 

8.03 

10.95 

10.12 

4.12 

7.30 

10.13 

11.80 

9.63 

3.45 

7.52 

8.50 

10.85 

8.93 

4.62 

7.12 

8.83 

9.85 

7.22 

6.10 

6.?2 

9.35 

8.92 

7.10 

5.42 

7.95 

9.26 

7.95 

7.20 

5. 35 

5.03 

H.85 

7.80 

6.72 

4.38 

5.28 

8.78 

7.80 

6.60 

4.12 

5.42 

10.20 

7.45 

5.88 

3.50 

6.35 

8.00 

7.80 

5.07 

3.80 

5.38 

8.20 

8.35 

5.55 

4.55 

5.42 

7.55 

6.25 

5.35 

4.82 

7.10 

7.22 

6.50 

5.60 

4.65 

4.80 

7.55 

5.10 

5.50 

4.78 

4.89 

6.93 

6.20 

5.10 

7.20 

4.27 

10.30 

6.50 

5.47 

5.25 

4.30 

6.30 

5.90 

5.05 

4.75 

4.36 

6.83 

5.80 

4.75 

4.68 

5.10 

7.33 

5.50 

3.93 

4.60 

4.24 

9.20 

8.95 

4.07 

5.00 

5.76 

12.00 

5.55 

4.90 

5.40 

8.18 

13.48 

7.75 

4.80 

8.15 

7.61 

13.63 

7.60 

5.00 

3.58 

6.93 

12.02 

7.75 

4.88 

5.55 

9.81 

10.67 

7.50 

6.45 

4.92 

6.65 

9.20 

5.00 

4.52 

(X«t. 

Nov. 

Dec.b 

6.31 

6.79 

3.93 

5.24 

6.84 

3.92 

8.27 

6.80 

3.93 

6.65 

6.61 

3.46 

6.30 

5.91 

4.42 

5.27 

6.41 

4.28 

4.82 

6.08 

4.26 

9.12 

5.35 

4.28 

7.86 

6.38 

4.37 

13.35 

5.60 

4.36 

15.07 

5.36 

4.20 

14.93 

5.02 

4.34 

13.15 

6.27 

4.39 

11.38 

4.82 

4.20 

10.30 

6.26 

4.34 

9.17 

6.42 

4.32 

8.10 

6.30 

4.16 

8.00 

6.47 

4.19 

7.08 

6.20 

4.53 

6.85 

4.98 

4.29 

8.36 

6.28 

4.34 

9.25 

5.23 

4.37 

9.42 

5.74 

4.65 

9.00 

4.77 

4.38 

8.78 

4.94 

3.31 

7.81 

6.10 

4.19 

8.02 

4.85 

4.56 

7.22 

4.66 

7.66 

4.64 

7.30 

4.46 

6.85 

r  frozen  over  January  1  to  March  18,  1904,  but  open  about  200  to  300  feet  above  and  one-fourth 

ow  bridge. 

m  December  28  to  31. 

0  feet  thick  at  gage;  1.0  foot  in  middle  of  channel. 

6  feet  thick  at  gage:  2.5  feet  in  middle  of  channel. 

0  feet  thick  at  gage;  2.0  feet  in  middle  of  channel. 
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Rating  table  for  Chippewa  River  near  Eau  Claire,  Wit.,  from  January  1  to  December 

SI,  1904. 


Qage 
height. 

Discharge.  ' 

i 

Ooge 
height. 

Discbaige. 

b^t. 

Diacluiige. 

hei^t. 

1 
DiMbAise. 

F^et. 

SenmdfrrL 

fM. 

Seoond-feet 

fM, 

Seetmd-/eeL 

FM. 

SeoeitdM  \ 

3.7 

1,240 

4.8 

3,590 

5.9 

6,610 

8.0 

13,290 

3.8 

1,410 

4.9 

3,850 

6.0 

6,900 

8.5 

14,980 

3.9 

1,690 

5.0 

4,120 

6.2 

7,490 

9.0 

16,680 

4.0 

1,780 

5.1 

4,390 

6.4 

8,100 

9.5 

18,380 

4.1 

1,980 

5.2 

4,660 

6.6 

8,720 

10.0 

20,080 

4.2 

2,180 

5.3 

4,930 

6.8 

9,350 

10.5 

21,780 

4.3 

2,390 

5.4 

5,200 

7.0 

9,990 

11.0 

23,480 

4.4 

2,610 

5.5 

5,480 

7.2 

10,650 

11.5 

25,210 

4.5 

2,840 

5.6 

5,760 

7.4 

11,310 

12.0 

28,960 

4.6 

3,080 

5.7 

6,040 

7.6 

11,970 

13.0 

30,500 

4.7 

3,330 

5.8 

6,320 

7.8 

12,630 

14.0 

34,480 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
23  discharge  measurements  made  during  1902  to  1904,  inclusive.  It  is  well  defined 
between  gage  heights  4.20  feet  and  14.80  feet 

EtAimaied  monthly  discharge  of  Chippewa  River  near  Eau  Claire,  Wi*.,  fttr  1904. 
[Drainage  area,  6,740  square  miles.] 


Month. 


March  19-31  .. 

April 

May 

June 

July 

August 

September 

Oirtol)er 

Novenil)er 

December  1-27 


Discharge  in  second-feet. 


Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
incbtt. 

8,255 

1,920 

4,622 

0.686 

0.332 

22, 220 

7,640 

14,550 

2.16 

2.41 

32,900 

7,790 

16,960 

2.52 

2.90 

24,510 

4,390 

12,600 

1.87 

2.09 

21,170 

1,647 

8,525 

1.26 

1.4.5 

13,790 

650 

3,778 

.561 

.647 

19,430 

2,264 

7,801 

1.16 

1.29 

40,400 

3,642 

15, 170 

2.25 

2.59 

9,478 

2,748 

5,576 

.827 

.923 

2,960 

380 

2,230 

.331 

.xfi 

Run-off. 


FIJIMBEAU    KIVER   NEAR   LADYSMITIf,  WIS. 

This  station  wa.^  established  February  13,  1903,  by  L.  R.  Stocknian. 
It  is  located  three-fourths  mile  south  of  the  Minneapolis,  St.  Paul  and 
Sault  Ste.  Marie  Railroad  stiition,  three-fourths  mile  south  of  Ladv- 
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one-half  mile  below  the  dam  of  the  Menasha  Pulp  Com- 
<5harge  measurements  are  made  from  a  three-span  highway 

standard  chain  gage  is  fastened  to  the  upstream  side  of  the 
The  length  of  the  chain  from  the  end  of  the  weight  to 
•  is  25.40  feet.  The  gage  is  read  twice  each  day  by  Leon- 
dless.  The  initial  point  for  soundings  is  a  point  marked 
Is  and  a  straight  white  line  at  the  right  end  of  the  bridge. 
?1  is  straight  for  about  500  feet  above  and  below  the  sta- 

right  bank  is  low,  but  the  overflow  passes  beneath  the 
he  left  bank  is  high  and  covered  with  trees.  The  gaging 
>road  and  shallow,  with  a  bed  of  small  bowlders,  gravel, 
md  is  not  liable  to  shift.  The  stream  is  divided  into  three 
J  the  bridge  piers.  The  channels  are  somewhat  obstructed 
s  during  the  rafting  season.  The  bench  mark  is  a  cut  on  a 
3n  the  post  to  which  the  pulley  of  the  chain  gage  is  attached, 
gage  reads  zero  this  mark  is  36.28  feet  above  the  water 
\xi  arrow  cut  on  the  iron  guard  rail  is  exactly  opposite  the 
rk  of  the  scale  of  the  chain  gage. 

irvations  at  this  station  during  1904  have  been  made  under 
3n  of  E.  Johnson,  jr.,  district  hydrographer. 

leasnremerUs  of  Flandteau  River  near  Laihjfemith,  \V\^.^  for  190S  and  1904. 


Hydrographer. 


L.  R.  Stockman. 
do 


Width. 


Area  of 
section. 


....do 

....do 

....do 

do 

do 

E.  C.  Murphy  : . . . . 
L.  R.  Stockman 


K.  Johnson,  jr. 

do 

do 

do 

F.  W.  Hanna  . . 


325 

360  j 


:«9 
:«2 

342 
342 

:m 

.348 

351) 
349 

:«3 

364 


Mean  veloc- 
ity. 


Ft.  per  sec. 
1.64 
1.77 
2.80 
3.70 
1.91 
2.95 
2.69 
3.36 
3. 07 


Gage 
icight. 


hcigl 


a  Frozen. 


Sq./eet. 

472 
1,871 
1,330 
1,927 

703 
1,430 

995 
1,579 
1,271 

l,:i33 
1,448 

73:^ 

702 
1,653 


t>  LoK  ja"»  below. 


Fret. 

16.20 

18. 95 

17.40 

18.97 

16.00 

18.10 

16. 85 

18.  a5 

17.21 


3.15 

17.88 

2.99 

17.45 

2.07 

16.06 

2. 21 

16.01 

3.  37 

18.58 

Di»- 
oharge. 


Sec.  feet. 
773 
3, 312 
3,727 
7,113 
1,345 
4,222 
2,681 
5,303 
3, 899 

4,203 
4,321 
1,517 
1,554 
5,588 
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Mean  daily  gaye  height^  infeely  of  Flambeau  River  near  Ladysmith,  Wi»,,far  1904. 


Day. 


Jan.a 


10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 16.65 

29 1    16.60 

30 16.75 

31 16.65 


16.75 
16.95 
16. 75 
16.85 
17.00 
16.50 
16.50 
16.65 
16.65 
16.70 
16.60 
16.56 
16.50 
16.70 
16.70 
16.75 
16.60 
16.60 
16.65 
16.30 
16.75 
16.75 
16.75 
16.65 
16.70 
16.70 
16.45 


Feb.a 


16.76 
16.76 
16.10 
16.80 
16.90 
16.70 
16.80 
16.75 
16.75 
16.65 
16.70 
16.95 
17.00 
16.70 
16.90 
16.95 
16.55 
17.10 
16.95 
16.a'> 
17.55 
16.90 
17.00 
16.60 
17.00 
16.90 
17.00 
16.95 
16.95 


Mar.a 


17.00 

17.05 

17.00 

17.06 

17. 15 

16.95 

16.90 

17.15 

16.90 

17.60 

17.40 

17.06 

17.30 

17.20 

17.20 

17.00 

17. 15 

17.20 

17. 15 

17.05 

n.Oh 

17. 15 

16.85 

17. 15 

16.95 

16.95 

16.95 

17.15 

17.05 

16.45  I 

17.20  ! 


Apr.b 


16.90 
17.20 
16.80 
16.90 
16.85 
16.80 
17.40 
17.25 
17.05 
17.00 
17.10 
17.10 
17.15 
17.06 
17.25 
17.20 
17.10 
17.05 
17.00 
16.85 
16.85 
16.66 
17.20 
17.20 
18.00 
18.40 
18.45 
18.50 
18.50 
18.90 


May. 


18.70 
18.55 
18.60 
18.35 
18.46 
18.60 
18.60 
18.86 
19.20 
19.15 
18.90 
18.80 
18.35 
18.16 
18.01 
17.96 
18.01 
18.01 
18.03 
17.06 
17.03 
17.01 
17.04 
17.06 
18.40 
19.00 
19.40 
19.30 
18.80 
18.40 
17.80 


June. 


17.60 
17.40 
17.42 
17.43 
18.00 
18.02 
18.25 
18.27 
17.90 
17.22 
17.10 
17.25 
17.15 
17.12 
16.60 
16.56 
16.35 
16. 25 
16.32 
16.96 
16.88 
16.15 
16.96 
16.86 
16.56 
16.70 
16.95 
17.06 
17.05 
17.20 


July. 


Aug. 


17.68 

17.77 

17.70 

19.90 

18.82 

18.88 

18.76 

18.75 

18.06 

17.95 

17.70 

17.26 

16.40 

16.30 

16.12 

16.15 

16.03  I 

16.00  ! 

15.60 

15.80 

15.95 

15.85 

16.80 

16.70 

15.85 

16.15 

16.76 

16.75 

15.70 

15.25 

15.55 


Sept. 


15.16 
15.40 

(') 

(«) 
15.60 
15.72 
15.13 
16.40 
15.75 
16.92 
15.86 
16.00 
16.90 
15.90  i 
15.85  I 
16.02 
15.90  I 

15.  as 

15.96 
15.76 
16.00 
16.20 
15.36 
16.45 
16.65 
16.45 
16.45 
16.20 
16.10 
16.27 
16.16 


16.26 
16.30 
16.38 
17.78 
17.65 
17.20 
17.28 
17.30 
17.03 
16.00 
16.40 
16.32 
16.45 
16.30 
16.15 
16.06 
16.06 
16.13 
16. 15 
16.00 
16.00 
15.  SO 
15.95 
15.96 
16.40 
16.40 
16.40 
16.45 
16.40 
16.45 


Oct.     Not.  "Dece 


(**) 
16.06 
16.05 
16.10 
16.10 
17.06 
18.70 
18.65 
18.60 
18.50 
18.43 
18.30 
17.85 
17.20 
16.96 
17.15 
17.25 
17.60 
17.80 
17.76 
17.75 
17.86 
17.75 
17.6.=> 
17.55 
17.65 
17.70 
17.22 


-I- 


17.25 

17.30 

17.20 

16.90 

16.70 

16.80 

16.80 

16.  a) 

16.17 

16.15 

16.06 

15.55 

15.60 

15.45 

15.82 

15.28 

15.56 

15.  ?2 

15.70 

15.60 

15.45 

15.82 

15.27 

1.x  55 

15.?.» 

15.70 

15.55 

15.40 

14-96  ;  li» 

15.55    li» 

16l« 


15.& 
IS.  05 
15.95 
14.50 
15.15 
15.30 
14.  ?7 

\:\n 

15.57 

15.56 

15.3 

Ml  77 

\K» 

1&» 

l&S 

15l« 

15.S 

15l9 

1ol» 

US7 

1&» 

UTS 

Ijiff 

MM 

Hfi 

11 10 
15.75 


a  Frozen  from  Jannary  1  to  March 
thickne8{«. 
t>Ice  conditions  March  31  to  about 
<7lce  conditions  during  December. 
<l  Weight  gone. 
<  Key  lost.    No  gage  height  taken  on  August  3  and  4. 


30,  when  ice  begins  to  break.    Ice  varied    rom  6  to  18  inchaia 
April  10. 


Rating  table  for  Fkimbean  River  near  Jjadysmiih^  PTiJ*.,  front  January  1  U)  Ikft^Jtiff 

31,  1904. 


J 


1     Gage 
[    height. 

Discharge. 

Gage 
height. 

Fvet. 

Discharge. 

Ga«e 
height. 

Discharge. 

heiglft. 

Dw-lMHtf. 

Fn't. 

St:conihfrrt. 

Second  Ject. 

Feet. 

Secfmd/eet. 

j       Feti. 

SerowlM 

15.0 

567 

16.0 

1,399 

17.0 

2,841 

!     18.4 

1      5.291.1 

15.1 

596 

16.1 

1,542 

17.1 

2,990 

18.6 

5,7W 

15.2 

637 

1     16.2 

1,686 

17.2 

3,143 

18.8 

6,120 

15.3 

690 

'     16.3 

1,830 

17.3 

3,300 

'     19.0 

6,539 

15.4 

755 

16.4 

1,974 

17.4 

3,461 

19.2 

6,959 

15.  5 

832 

16.5 

2,118 

17.5 

3, 626 

19.4 

7,379  1 

15.6 

921 

16.6 

2,262 

17.6 

3,795 

19.6 

7,799 

15.7 

1,022 

16.7 

2,406 

17.8 

4,145 

19.8 

8,219 

15.8 

1,135 

16.8 

2,  550 

18.0 

4,511 

1     20.0 

8,639 

15.9 

1,260 

16.^ 

^    %m^ 

i     18.2 

4,893 

1 

iLL,  JOHNSON, 
AND  HOYT. 


]         WISCONSIN   BIVER   DRAINAGE   BASIN. 
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The  foregoing  table  is  applicable  only  for  open-channel  conditions.  It  is  based 
pon  fourteen  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined 
etween  gage  heights  16  feet  and  19  feet.  The  table  has  been  extended  beyond  these 
mits.  Above  gage  height  18.9  feet  the  rating  curve  is  a  tangent,  the  difference  being 
10  per  tenth. 

Estimated  monthly  dijtrharge  of  Flambeau  River  near  Ladyrnnith,  Wis. ,  firr  1904. 
[Drainage  area,  2,120  Mjiiare  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


^pril« 6,339 

iay 7,379 

une 5,034 

aly '  8,429 

^ugostft 2,334 

eptember 4, 109 

►ctober  ^ 5, 912 

ovember 3, 300 

►ecember  « 1 ,  974 


Minimum. 


2,334 

2,856 

1,234 

662 

607 

1,260 

1,470 

555 

390 


Mean. 


3,389 
5, 183 
2,890 
2,834 
1,3:16 
2,a56 
3,517 
1,416 
951 


Run-off. 


Second-feet 

per  sauare 

mile. 


1.60 
2.44 
1.36 
1.34 
.630 
.970 
1.66 
.668 
.449 


Depth  in 
inches. 


1.78 
2.81 
1.52 
1.54 
.726 
1.08 
1.91 
.745 
.518 


a  Estimates  April  and  December  made  as  if  open  channel. 
b  Discharge  estimated  for  August  3  and  4  and  October  1  to  4. 

WISCONSIN  RIVER  DRAINAGE  BASIN. 

Wisconsin  River  is  the  largest  river  in  the  State  of  Wisconsin.  It 
ises  in  the  northern  part  and  flows  south  through  the  central  por- 
ion  of  the  State  to  Poi-tage,  where  it  turns  at  nearly  a  right  angle 
nd  flows  west,  emptying  into  the  Mississippi  about  60  miles  above 
Dubuque. 

(iaging  stations  were  operated  at  Necedah  and  Merrill,  Wis.,  during 
904. 

WISCONSIN   RIVER   AT  MERRILL,  WIS. 

This  station  was  established  November  17,  1902,  by  L.  R.  Stock- 
i^an.  It  is  located  on  the  highway  bridge  in  the  city  of  Merrill,  Wis., 
hree  blocks  from  the  Lincoln  County  court-house,  one-half  mile 
rom  the  Chicago,  Milwaukee  and  St.  Paul  Railroad  station,  and  1,000 
^et  below  the  dam  of  the  electric  power  house.  Prairie  River  enters 
^bout  one-half  mile  above  the  station  and  there  is  an  island  about  600 
6^t  below.  There  is  a  vertical  gage  fastened  to  the  mill  abutment, 
^om  which  part  of  the  gage  readings  for  1903  have  been  made, 
'line  17,  1903,  a  chain  gage  was  established  on  the  bridge  and  made 
^  I'ead  the  same  as  the  old  gage  at  the  mill.  It  is  fastened  to  the 
ruard  timber  on  the  downstream  side,  and  the  zero  is  marked  by  a 
^J^s  screw  driven  into  the  guard  timber.  The  fall  of  the  water 
^Otti  the  old  to  the  new  gage  is  2.70  feet  when  the  water  is  at  a  high 
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stage.  The  length  of  the  chain  from  the  end  of  the  weight  k 
marker  is  23.68  feet.  The  gage  is  read  twice  each  day  by  A 
Lueck.  The  initial  point  for  soundings  is  a  nail  in  the  footboa 
the  left  end  of  the  bridge,  opposite  the  center  of  the  iron  banc 
post.  This  point  is  marked  "zero."  Discharge  measurement? 
made  from  the  two-span  highway  bridge,  to  which  the  chain  gaj 
fastened.  Each  span  of  the  bridge  is  175  feet  in  length.  The  ( 
nel  is  straight  from  the  dam  above  to  the  bridge  and  for  about 
feet  ))elow.  The  velocity  m  rapid  and  the  surface  rough, 
station  is  so  near  the  dam  that  at  high  stages  the  velocity'  is  affe 
and  it  is  possible  that  the  bed  of  the  stream  may  be  subject  to  s 
change,  although  it  is  of  rock  and  gravel  and  is  very  rough, 
channel  is  about  300  feet  wide  at  low  stages  and  4()0  feet  wide  at 
water.  Both  banks  are  high  and  do  not  ovei"flow.  Bench  mark 
1  is  a  cross  cut  in  the  sandstone  rock  in  the  bridge  seat  of  the  { 
ment  nearest  to  the  city.  Its  elevation  above  the  zero  of  the  ^ 
16.25  feet.  This  bench  mark  is  18.28  feet  below  the  United  S 
bench  mark  located  at  the  corner  of  the  engine  house  opposite 
city  hall. 

The  observations  at  this  station  during  1904  have  been  made  u 
the  direction  of  E.  Johnson,' jr.,  district  hydrographer. 

Discliarge  measurements  of  Wiscormn  River  at  Merrill^  Pfw.,  in  190S  and  19(U 


Date. 


1903. 
January  20  « . . . 
February  16«-. 

March  20 

May76 

June  17  ft 

July  13 

August  22  * 

Sep  tern  l>er  11.. 
October  24 


Hydrogrrapher. 


Width. 


L.  R.  Stockman. 
do 


do 

do 

do 

do 

do 

E.  C.  Murphy  ... 
I  J.  R.  Stockman.. 


1904. 

May  12  ^ i  E.  Johnson,  jr  . 

June  5 do 

July  15& ' do 

September  21 do 

October  14 F.  \V.  Hanna.. 

I 
November  30 «  .    E.  Johnson,  jr  . 


Fat. 

310 
310 
344 
332 
308 

.m5 

283 
343 
334 

334 
.334 
334 
312 
327 
30« 


Area  of 
section. 

St/./teL 
718 
669 
2,639 
2,  232 
1,269 
1,424  j 
1,115  I 
1,759  I 
1,594  i 


2,  220 
2,  286 
1,366 
1,210 
2,  3,33 
1,237 


Mean 
velocity. 


fVr/  j>er  ttrc. 
1.91 
1.86 
3.78 
3.54 
1.78 
2.10 
2.36 
3.19 
2.61 


I 

3.- 71  I 
4.19  I 
1.98 
1.91  I 
4.42  i 
1.85  I 


Gage 
height 


Frri. 
4.a5 
3.70 
8.90 
6.85 
4.72 

5.  70 
5.00 
6.66 

6.  as 

7.85 
8.25 

5.01 
8.25 
4.97 


a  Partly  frozen. 


b  Effected  by  log  jam. 


Sn>^S??"]        WISCONSIN   BIVEB  DEAINAGfi   BASIN.  27 

Mean  daily  gage  height,  in  feet,  of  Wuconsin  River  at  Merrill,  Wis.,  far  1904, 


D*y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

5.90 

5.66 
5.66 
5.60 
5.56 
6.70 
5.70 
6.60 
5.80 
6.80 
5.75 
5.86 
5.75 
6.10 
5.56 
5.60 
6.66 
5.95 
5.90 
6.90 
6.15 
5.85 
6.96 
6.90 
6.90 
6.90 
6.90 
6.90 
6.90 
5.96 

6.90 
5.96 
6.90 
5.90 
5.90 
6.85 
5.96 
5.86 
5.90 
5.90 
6.90 
6.90 
5.80 
5.80 
5.90 
6.86 
6.90 
6.75 
5.66 
6.70 
6.75 
6.80 
5.85 
5.75 
6.00 
6.86 
5.66 
5.70 
5.80 
6.70 
5.80 

6.90 
6.86 
5.90 
5.85 
5.90 
6.40 
6.35 
6.66 
7.20 
7.15 
7.15 
6.75 
6.80 
6.65 
6.36 
6.85 
6.45 

7.66 
7.10 
6.80 
7.05 
7.30 
6.75 
6.76 
7.06 
8.40 
8.20 
7.90 
7.95 
7.70 
7.96 
7.70 
7.90 
7.40 

7.56 
7.25 
7.30 
7.70 
8.05 
8.30 
7.80 
7.85 
7.56 
7.35 
7.00 
7.55 
7.25 
6.50 
6.20 
6.10 
6.05 
6.10 
6.50 
6.20 

ca^ 

6.10 
6.05 
7.25 
5.60 
6.00 
6.25 
7.25 
6  80 

6.75 
6.80 
6.60 
6.20 
6.25 
6.20 
6.20 
6.36 
6.70 
6.95 
7.20 
6.55 
5.45 
6.00 
5.75 
5.60 
6.80 
6.05 
4.50 
4.60 
5.10 
5.20 
5.30 
4.90 
4.50 
4.60 
5.40 
5.10 
h  fin 

6.15 
5.20 
5.10 
5.00 
5.05 
5.25 
5.20 
6.66 
6.10 
6.20 
5.30 
6.20 
7.15 
5.60 
5.30 
5.70 
6.65 
6.90 
5.75 

5.06 
4.90 
5.95 
7.80 
6.90 
6.25 
7.06 
7.00 
6.76 
5.90 
6.15 
6.60 
6.15 
5.95 
5.96 
5.90 
5.90 
5.96 
5.90 

6.15 
6.25 
6.70 
5.85 
6.40 
5.90 
5.60 
6.70 
7.75 
10.10 
10.40 
10.15 
9.05 
8.30 
7.65 
7.16 
6.90 
6.90 
6.95 
6.25 
6.85 
6.80 
6.66 
6.66 
7.10 
7.20 
6.90 
6.75 
6.85 
6.6!) 
6.25 

6.70 
6.60 
6.25 
5.90 
5.76 
5.70 
5.55 
5.15 
4.70 
4.66 
4.40 
4.75 
5.90 
6.00 
4.60 
4.50 
4.55 
4.65 
4.75 
5.05 
5.10 
5.25 
5.10 
4.96 
4.75 
4.95 
5.45 
5.15 
5.15 
4.85 

4.85 

ft.  00 

5.20 

ft.  05 
6.10 
6.10 
6.00 
5.75 
5.80 
S.fiO 
5.85 
5.55 
5.70 
5.76 
5.70 
5.55 
5.60 
5.60 
5.55 
5.65 
5.60 
6.70 
5.65 
5.60 
5.50 
5.85 
5.55 
5.56 
5.56 
5.56 
5.55 
6.50 

4.85 

• 

4.85 

4.75 

4.96 

4.80 

5.15 

5.00 

5.00 
4.66 

4.45 

4.80 

5.06 

5.20 

6.30 
5.20 

L 

6.30      6.55 
6.35  1    6.76 
6.15       6.75 
6.05       6.85 

5.20 

) 

5.10 

>..- 

6.40       5.^ 

5  05 

I 

6.10 
6.20 
6.15 

6.36 
6.06 
.'>.50 

5.20 

L 

6.06 
6.10 
7.00 
8.10 
8.35 

7.06 
7.06 
7.06 
8.10 
10  10 

5.70 

5.25 

4 

5.85      6.80 
5.80      7.10 
5.70      7.75 
6.00      7.15 
5. 50       7  90 

5.20 

S 

5.45 

6 

5.05 

7 

8.45     10.60 
8. 50      9.  M) 

5.60 

8 

595 

».. 

8.20 
7.75 

9.06 
8.60 
7  OS 

5.90 
6.35 
5.05 

6.40 
6.10 

5  60 

J.. 

6. 30       5. 70 
5.50 

5.50 

... 



5.16 

1 

'ating  table  far  Wisi 

oarmn 

River  < 

It  Men 

-iU,  w 

arge. 

is.,  from  June 

J 17, 1903,  to  December  SI,  1904. 

hd^t. 

Diucharge. 

( 

ligSi. 

Di«cli 

Gage 
height. 

Dif 

ichaige 

•       heSit. 

Discbarge. 

Feet 
4.5 
4.6 
4.7 
4.8 
4.9 
5.0 
5.1 
5.2 
5.3 
5.4 

Second-feet. 
1,486 
1,645 
1,805 
1,970 
2,140 
2,310 
2,485 
2,665 
2,845 
3,035 

Feet. 
5.5 
5.6 
5.7 
5.8 
5.9 
6.0 
6.1 
6.2 
6.3 
6.4 

ikeonc 
3,i 
3,^ 
3,( 
3,< 
4,( 

4,: 

4,' 
5,( 
5,1 

I2b 

125 

J35 

i55     1 

)75    1 

i05 

>35 

r65   |l 

305 
>45     1 

Feet. 
6.5 
6.6 
6.7 
6.8 
6.9 
7.0 
7.2 
7.4 
7.6 
7.8 

Sec 

ond-feet 

5,485 

5,725 

5,975 

6,225 

6,475 

6,725 

7,245 

7,785 

8,345 

8,935 

1 

i.O 

;.2 

L4 
1.6 

\.S 

>.o 

).b 
).0 
K5 
.0 

Second-j 
.  9,5( 
10,  2i 
10,8* 
11,5^ 
12,  2( 
12, 8( 
14,51 
16,  it 
17,81 
19, 4( 

feet. 

)5 

>5 

\b 
\b 
)5 
^ 
5 
J5 
5 
15 

The  above  table  is  applicable  only  for  open-chaiinel  coiulitions.  It  is  based  upon 
7  diflchaiige  meaBurements  made  during  1902  to  1904,  inclusive.  It  is  not  well 
efiDed.  Above  gage  height  8  feet  the  rating  curve  is  a  tangent,  the  difference  being 
30  per  tenth. 
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Estimated  monthly  discharge  of  Wisconsin  River  at  Merrill,  Wis.,  for  1904, 
[Drainage  area,  2,630  square  miles.] 


Discharge  in  second-feet. 


Month. 


Maximum. 


January 4, 535 

February 4, 655 

March 4,305 

April 11,220 

May I  18,140 


June 

July 

August 

September. 
October  . . . 
November . 
December  . 


The  year 


10,560 
7,245 
7,110 
8,9:i5 

17,480 
5,975 
4,195 


18,140 


Minimum. 

3,225 
3,330 
2,945 
3,970 
5,610 
3,425 
1,485 
2,310 
2,140 
3,42f 
1,410 
1,490 


Mean. 


1,410 


3,664 
3,  749 
3,889 
6,242 
8,935 
6,472 
3,957 
3,766 
5,000 
7,343 
2,800 
2,566 


Run-off. 


Second-feet  {^^^vy. 


1.39  I 
1.43  I 
1.48  j 
2.37 

3.40  , 
2.46 
1.51 
1.43  ' 
1.90 
2.79 
1.06 

.976 


1.60 
1.54 
1.71 
2.64 
3.92 
2.74 
1.74 
1.6.i 
2.12 
3.22 
l.lti 
1.12 


4,865 


1.85 


25.1'^ 


WISCONSIN   RIVER  NEAR   NECEDAH,    WIS. 

This  station  was  established  December  2,  1902,  by  L.  R.  Stockman. 
It  is  located  on  the  highway  toll  bridge  3  miles  east  of  Necedah,  Wk, 
and  3  miles  from  the  Chicago,  Milwaukee  and  St.  Paul  and  Chicago 
and  Northwestern  Railroad  stations.  Yellow  River  flows  into  the 
Wisconsin  about  4  miles  below  the  station.  There  are  islands  both 
above  and  below  the  station,  but  the}^  are  several  hundred  feet  away. 
A  regulation  chain  gage  is  fastened  to  the  upstream  side  of  the  high- 
way bridge.  The  length  from  the  end  of  the  weight  to  the  marker  b 
2(187  feet.  The  gage  is  read  daily  by  W.  F.  Bingmau.  Discharg^^ 
measurements  are  made  from  the  two-span  highway  bridge  to  which 
the  gJige  is  attached.  The  initial  point  for  soundings  is  a  point  over 
the  right  abutment,  marked  bv  a  nail  in  the  floor  of  the  bridge  and 
also  marked  ^'zero"  with  paint.  The  general  direction  of  the  channel 
is  straight  for  2,(K)0  feet  above  and  below  the  station.  The  velocity  i"* 
rapid  and  rather  poorly  distributed  on  account  of  an  ice  breaker  above 
the  middle  pier  and  the  variation  in  width  of  the  channel  just  alwve 
the  bridge.  The  width  of  the  channel  at  ordinary  stages  is  about  Uh 
feet,  broken  by  one  pier.  The  right  bank  is  high  and  rocky;  the  left 
bank  overflows,  making  the  width  of  the  channel  from  500  to  t)<K)  feet. 
During  the  spring  floods  of  1903  the  water  overflowed  the  turnpike. 


SOS, 
T. 


] 
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ht  side  of  the  bed  of  the  stream  is  rocky,  but  the  reimdnder  is 
nd  liable  to  shift. 

I  mark  No.  1  is  a  nail  in  the  top  of  a  red-oak  stump,  2i  feet  in 
r,  about  60  feet  south  of  the  center  of  the  roadbed  and  about 

from  the  river  at  ordinary  stages.  Its  elevation  above  the 
the  gage  is  12.99  feet.  Bench  mark  No.  2  is  a  nail  in  the  root 
re  Cottonwood  tree,  280  feet  south  of  the  bridge  and  about  80 
m  the  river.  Its  elevation  above  the  zero  of  the  gage  is  11.90 
^ench  marks  Nos.  1  and  2  are  on  the  east  side  of  the  river, 
nark  No.  3  is  a  cross  on  a  large  sandstone  rock,  70  feet  south 
enter  of  the  roadway  and  15  feet  west  of  the  water's  edge  on 
t  bank  of  the  river.     Its  elevation  above  the  zero  of  the  gage 

feet. 

[rainage  are&  at  this  station  is  5,800  square  miles, 
observations  at  this  station  during  1904  have  been  made  under 
ction  of  E.  Johnson,  jr.,  district  hydrographer. 


rge  nieasuremeidH  of  Wismrmn  River  near  Necednh^  WU. ,  in  190*3  and  1904. 


5a. 


) 

jr4. 
.2... 

k 
12"  . 


»r21. 
4 


Hydrographer. 


L.  R.  St<K*kman 

do 

do 

Johnson  and  Stock- 
man. 

L.  R.  Stockman 

do 

do 

do 

do 

do 

do 

E.  Johnson,  jr 

do 

Johnson  and  Hanna 

R  Johnson,  jr 

do 

F.  W.  Haniia 


Width. 


Fed. 
280 
2S4 
284 


220 
309 
281 
316 
302 
276 
314 

286 
317 
314 
294 
294 
449 


Area  of 
section. 


2,617 
2,360 
2,411 
5,405 

4,206 
3,860 
3, 282 
4,708 
2,832 
2,463 
3, 871 

2,031 
4,685 
3,  717 
3, 525 
1,823 
6,216 


Mean  veloc- 
ity. 


Feet  per  sec. 
1.18 
1.26 
1.09 
3.94 

2.42 
1.84 
1.79 
4.43 
2.46 
2.a5 
3.23 

1.33 
3.65 
2.67 
1.66 
2.08 
5.71 


Oa^e 
height. 


Fed. 
5.65 
5.80 
5.80 

11.05 

7.55 
6.50 
6.00 
10.50 
6.20 
5.30 
9.43 

4.60 
9.60 
7.05 
5.80 
4.92 
13.35 


Dis- 
charge. 


Sec.-Jeet. 

2,840 

2,585 

2,422 

21,280 

10,190 
7,123 
5,888 

20,860 
6,962 
5,047 

12,500 

3,000 
17,110 
9,921 
5, 845 
3,800 
ft;M,420 


a  Frozen. 


b  Add  to  this  discharge  3,000  Keeond-feet  overflow. 
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Mean  daily  gngf  height,  in  feet,  of  Wi»conmi  River  near  Neeedah,  Wu,,  for  J9&4. 


D^y. 


Jan.a 


1 6.0 

2 5.7 

8 '  5.9 

4 1  6.6 

5 !  6.0 

6 1  6.0 

7 '  6.9 

8 '  6.1 

9 6.1 

10 '  6.0 

11 5.9 

12 5.1 

13 5.1 

14 1  5.2 

16 '  5.2 

16 5.3 

17 '  5.2 

18 5.1 

19 5.3 

20 5.0 

21 5.2 

22 5.2 

23 5.2 

24 5.1 

25 5.0 

26 ;  5.1 

27 j  5.0 

28 6.1 

29 5.2 

80 5.2 

31 5.1 


Feb.a 


Mar.o    ApT.h 


6.1 

6.2 

6.1 

6.0 

6.2 

5.2 

6.2 

5.0 

6.2 

4.9 

5.1 

5.2 

5.1  I 

5.2 

5.1 

5.2 

5.2 

5.1 

5.1 

5.0 

5.1 

5.1 

5.1 

5.1 

5.2 

5.3 

5.4 

6.2 

5.1 


5.8 
5.8 
6.8 
5.8 
5.8 
6.3 
6.3 
6.4  . 

6.4  i 
5.8  ' 
5.8  j 
5.3 
6.3  I 

5.2  i 

5.3  I 
5.2  ' 
5.2  i 
5.2  i 

5.1  I 
6.0  ! 
4.9 
6.0 
5.0 
4.8  ' 
5.0  1 
5.0  I 

5.2  I 
5.2  I 
5.2  ! 

5.5  ' 
5.8 


6.60 
6.80 
6.50 
6.90 
6.60 
6.80 
7.00 
7.20 
7.50 
7.90 
8.80 
9.80 
9.80 
9.40 
8.70 
8.80 
7.70 
7.80 
7.50 
7.60 
7.70 
7.70 
7.60 
7.60 
8.00 
9.80 
10.30 
10.90 
10.70 
10.50 


May. 


9.80 
9.20 
8.90 
8.40 
8.00 
7.80 
7.40 


June.    July. ,  Aug. 


7.40 
7.90 
9.50 
10.60 
10.60 
9.90 
9.40 
9.20 
9.00 
8.60 
8.00 
7.70  ' 
7.40  I 
7.20  j 
7.10  ■ 
7.  CO  , 
7.60 
8.10  I 
9.40 
10.60 
11.90  . 
12.60 
12.80 


1L20 
10.00 
9.10 
8.60 
8.40 
9.00 
9.90 
10.50 
10.60 
9.80 
9.00 
8.80 
7.80 
7.60 
7.20 
6.80 
6.90 
6.70 
6.50 
6.20 
5.90 
5.80 
6.20 
5.70 
6.00 
6.70 
6.10 
6.80 
6.10 
6.00 


6.80  ! 

6.60 

6.60 

6.80 

6.20 

6.80 

6.00 

5.90 

6.10 

6.80 

6.40 

6.80 

7.10 

7.00 

6.50 

6.90 

5.80 

5.  SO 

5.80 

6.50 

&60 

5.80 

6.00 

4.80 

4.60 

4.80 

4.90 

4.80 

4.70 

4.80 

4.70  I 


Sept, '    Oct.   '  Not.  Dee.' 


i 


4.50 

4.70 

4.90 

4.80 

4.70 

4.70 

4.30 

4.40 

4.80 

4.90 

5.80 

5.80 

6.40 

5.80 

5.30 

5.78 

5.00 

5.10 

6.00  j 

5.00  I 

5.00  [ 

4.70 

5. 10  I 

4.80 

4.90 

4.90  \ 

6.00  , 

5.90 

4.60  i 

5.00 

4.70  ' 


4.80 
4.80 
4.80 
4.80 
4.30 
5.80 
6.30 
5.90 
5.70 
5.70 
5.30 
5.70 
5.80 
5.60 
5.60 
4.90 
5.20 
5.80 
5.90 
5.70 
4.80 
4.90 
4.80 
4.70 
4.85 
4.80 
6,70 
7.40 
7.40 
7.00 


.  I 


I 


6.60 
6.45  I 
6.20  i 
6.10  ' 
7.00  I 
6.00  I 
5.90  ' 

6.ao 

6.70  I 
8.<I0 
10.10 
12.00  I 
13.20 
13.00 
11.90 
10.30 
9.40 
9.00' 
8.40  ' 
7.90. 
8.00  I 

8.60 
8.30 

8.aoi 

7.90 

7.60^ 

7.50 

7.40 

7.00 


7.10 

£.90: 

$.« 

ft.  70 

6.50 

6.40 

6.10 

6.10 

6.60 

6.10 

5.90 

5.30 

5.50 

5.50 

5.60 

5.» 

5. 50  I 

5.30  i 

4.«] 

5.00 

5.00 

5.30 

5.10 

5.30 

4.90 

5.50 

5.10 

4.W 

5.00 

5.00 


5.SI 


6.(1 
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a  River  frozen  from  January  1  to  March  81.    Ice,  average  thicknem.  10  inches. 

b  Ice  conditions  April  1  to  12. 

e  Frozen  December  4  to  31.    Ice  0.1  foot  to  2  feet  thick. 

Rating  table  far  Wisconnin  River  near  Neeedah,  Wi»,,  from  January  1  to  December  SU 

1904. 


Gage 
height. 

DiHcharge. 

he^ht. 
fYet. 

Discharge. 

Gage 
height 

Dincbarge. 

I    height 

DiflcbaxfC" 

IM. 

i 

Secondr/eet.  \ 

Secmid/fei. 

fM. 

Second'/Ki. 

Setxmd-M 

4.0 

\      1,800    j 

5.1 

4,150 

6.4 

7,600 

9.5 

16,900 

4.1 

2,000    1 

5.2 

4,390 

6.6 

8,200 

1      10.0 

18,400 

4.2 

2,200  ' 

5.3 

4,630     , 

6.8 

8,800 

10.5 

19,900 

4.3 

2,400 

5.4 

4,880 

7.0 

9,400 

!     11.0 

21,400 

4.4 

2,600 

5.5 

5,130 

7.2 

10,000 

11.5 

23,610 

4.5 

1      2,810 

5.6 

5,380    ' 

7.4 

10,600 

1     12.0 

25,860 

4.6 

1      3,020 

5.7 

5,640 

7.6 

11,200 

!    12.5 

28,230 

4.7 

3,240 

5.8 

5,900 

7.8 

11,800 

,;     13.0 

30,750 

4.8 

3,460 

5.9 

6, 170. 

8.0 

12,400 

!     13.5 

38,460 

4.9 

3,690 

6.0 

6,440 

8.5 

13,900 

1 

V 

/       ^-^ 

3,920 

6.2 

\      7,0\0 

L" 

\    \^,^ 

I    1 

LU  JOHNSON. 
AND  HOYT. 
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The  foregoing  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measareinents  made  during  1902  to  1904,  inclusive.  It  is  well  defined 
tween  gage  heights  4.5  feet  and  10.5  feet.  The  table  has  been  extended  beyond 
ese  limits.  From  gage  height  6.3  feet  to  11  feet  the  rating  curve  is  a  tangent,  the 
fference  being  300  per  tenth.  The  bank  overflows  at  gage  height  about  11  feet, 
bich  accounts  for  the  suddenness  and  magnitude  of  the  increase  in  difference  per 
nth. 

Entiniated  monthly  dMuirge  of  Wutcorunn  River  near  Necedah^  Wls.^  for  1904' 
[Drainage  area,  ft.HOO  square  mile«.] 


I)i.s<;lmrgt>  in  neeond-feet. 


Month. 


Maximum. 


pril I  21,100 

ay 28,720 

me I  22,280 

ily I  9,700 

Ugust 6, 170 

Jptember j  10,600 

ctober 33,8:W 

ovember I  9, 700 


Minimum.  '     Mean. 


7,300  12,830 
9,400  j  15,250 
5,640  I  11,350 


2,810 
2,400 
2,400 
6,170 
3,460 


5,926 
3,  845 
5,227 
13,590 
5,698 


Run-off. 


Second-feet  i     n^_*K 


2.21 
2.63 
1.96 
1.02 
.663 
.901 
2.34 
.982 


2.47 
3.03 
2.19 
1.18 
.764 
1.01 
2.70 
1.10 


ROCK   RIVER  DRAINAGE  BASIN. 

Rock  River,  with  its  tributaries,  Pecatonica  and  Kishwaukee  rivers, 
I  one  of  the  most  important  streams  in  Illinois.  It  rises  in  the  south- 
ststern  part  of  Wisconsin,  flows  south  and  southwest,  and  enters  the 
lississippi  just  below  Rock  Island,  111.  This  river  has  much  power 
Iready  developed  along  its  CA)urse,  and  there  are  several  points  at 
hich  large  water-power  plants  could  be  situated.  It  is  also  to  be 
5*ed  as  a  feeder  for  the  Hennepin  canal.  The  United  States  Geolog- 
^1  Survey  has  maintained  a  station  on  this  river  at  Rockton,  111., 
Blow  the  mouth  of  Pecatonica  River  during  the  year  of  1904. 


ROCK   RIVER  AT   KOCKTON,    ILL. 

This  station  was  .established  May  13,  1903,  by  E.  Johnson,  jr., 
listed  by  L.  R.  Stockman.  It  is  located  at  the  village  highway 
Hdge,  one-half  mile  from  the  Chicago,  Milwaukee  and  St.  Paul  Rail- 
:>ad  station,  1  mile  below  the  dam  and  three-fourths  of  a  mile  below 
ie  junction  of  Pecatonica  River  with  Rock  River.  There  are  small 
'lands  a  short  distance  above  and  immediately  below  the  station. 
*he  chain  gage  is  located  on  the  first  span  from  the  left  end  of  the 
iHdge,  on  the  downstream  side.     The  gage  is  read  twice  each  day  by 
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O.  T.  Bartholomew.  The  length  from  end  of  weight  to  marker  18  26, 
feet.  Discharge  measurements  are  made  from  the  upstream  side 
the  five-span  highway  bridge  to  which  the  gage  is  attached.  The ' 
tial  point  for  soundings  is  the  face  of  the  abutment  on  the  left  one 
the  bridge.  The  channel  is  straight  for  2,000  feet  above  and  1. 
feet  below  the  station.  Both  banks  are  high  and  will  not  overfl 
The  channel  is  about  505  feet  wide  between  bridge  abutments  an 
l)roken  by  four  piers.  The  bed  of  the  stream  is  composed  of  si 
rocks  and  gravel. 

Bench  mark  No.  1  is  a  hammered  cross  on  the  top  stone  of  the 
abutment;  about  1  foot  from  the  bridge  shoe  and  1  foot  from  the  s< 
edge.  Its  elevation  above  gage  datum  is  16.85  feet.  Bench  n 
No.  2  is  the  top  of  the  west  end  of  the  south  rail  of  the  i-ailroad  tr 
250  feet  north  of  the  north  end  of  the  bridge,  at  a  point  where 
sidewalk  on  the  west  side  of  the  street  crosses  the  track.  Its  el 
tion  above  gage  datum  is  16.49  feet. 

The  observations  at  this  station  during  1904  have  been  made  ui 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  me<i9ureinciit«  of  Rock  River  at  Rocklon,  III. ,  in  190S  awi  JOO4. 


Date. 


1903. 


Hydrograplier. 


May  13 L.  R.  Stockman . . 

June30 A.  C.  Lootz 

August  18 L:  R.  Stockman.. 

September  4  . . .    F.  W.  Hanna 

October  9 do 

November  9 do 

December  lO''..' do 


Width. 


I^ct. 


Area  of 
section. 


^./crt. 


1904.  I 

January  le** F.  W .  Hanna  . 

March  14 do 

I 
March  25 do 

April  18 1 do 

June  23 1 do 

July  7 1 do 

AugU8t30 i do 

September  23  . . ' do 

October  26 ' do 

November  9 , do 


2^)6  ! 
490 


504  I 
453  I 
367  I 

I 
380  ! 
509  i 
509  I 
504  ' 
378  I 
389  I 

381 ; 

408 
426 
397 


547 
1,352 
1,352 

1,998 
831 
743 

662 

4,031 

5,  744 

2, 361 

660 

645 

674 

739 

759 


Mean  veloc- 
ity. 


heii^ht. 


r 

chi 


Feet  per  sec. 


r 


2.74 

3.41 
3.41 
3.74 
('  3.  46 
3.21 

2.25 
2.77 
4.34 
3.90 
3.18 
2.93 
3.02 
3.19 
3.13 
3.09 


FrtL 
2.90 
2.30 
4.07 
4.08 
5.35 
2.85 
2.60 

2.90 
9.30 
12.32 
5.91  ! 
2.50 
2.:«  I 
2.45 
2.65 
2.70 
2.50 


1 

11 
24 
9 


a  High  wind;  velocity  doubtful. 


ft  Partly  frozen. 


1^ l_ 

c  Ice  O.W  foot  thick. 
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Mean  daily  gage  height,  in  feet,  of  Rock  River  at  RockUm,  lU.,  for  1904. 


D*y- 

Jan.a 

Feb.a 

Mar.a 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Doc.n 

2.90 
2.90 
2.90 
3.00 
2.90 
2.80 
2.90 
2.90 
2.90 
3.00 
2.60 
2.90 
2.90 
3.00 
2.80 
2.90 
3.00 
2.70 
3.00 
3.00 
3.10 
3.10 
3.20 
8.30 
3.20 
3.30 
3.30 
3.10 
3.00 
2.90 
2.90 

2.90 
^90 
8.10 
3.20 
3.00 
2.80 
4.50 
5.50 
5.90 
6.10 
6.00 
5.80 
5.60 
4.70 
4.10 
3.90 
3.80 
8.80 
3.60 
8  60 
3.70 
3.60 
3.60 
3.80 
8.60 
3.50 
8.60 
3.60 
3.80 

8.80 

8.95 

6.09 

6.72 

6.88 

6.60 

7.46 

9.92 

10.80 

11.12 

11.10 

10.90 

10.30 

9.83 

8.85 

8.00 

6.84 

5.60 

4.90 

8.36 

8.86 

12.75 

18.23 

12.06 

12.25 

12.55 

12.40 

12.30 

11.85 

11.46 

11.16 

10.66 
9.61 
8.86 
8.87 
8.06 
7.85 
7.60 
7.60 
7.60 
7.60 
7.61 
7.41 
7.10 
6.83 
6.60 
6.40 
6.20 
6.91 
5.79 
6.60 
5.48 
6.86 
5.16 
5.18 
6.68 
5.65 
5.81 
5.04 
4.80 
4.63 



4.68 
4.60 
4.80 
4.18 
4.05 
4.01 
4.00 
4.18 
4.60 
4.86 
4.79 
4.76 
4.81 
4.81 
4.91 
4.95 
4.99 
4.81 
4.80 
4.68 
4.60 
4.48 
4.32 
4.28 
4.81 
4.18 
4.10 
3.90 
3.85 
3.79 
3.80 

8.68 
3.68 
8.51 
3.00 
8.20 
8.10 
8.10 
8.11 
8.00 
2.95 
2.95 
2.85 
2.80 
2.75 
2.70 
2.60 
2.62 
2.65 
2.65 
2.50 
2.50 
2.60 
2.60 
2.45 
2.40 
2.35 
2.15 
2.20 
2.20 
2.20 

2.20 
2.20 
2.25 
2.20 
2.15 
2.15 
2.80 
2.40 
2.60 
146 
2.35 
2.36 
2.40 
12.25 
2.20 
2.13 
2.00 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
1.75 
2,10 
2.50 
2.10 
2.00 
2.00 
2.00 

2.10 
1.90 
1.80 
1.80 
1.80 
1.90 
1.95 
1.90 
1.82 
1.90 
1.85 
1.75 
1.80 
1.70 
1.85 
1.55 
1.75 
1.90 
1.75 
1.90 
1.96 
2.60 
2.80 
3.00 
8.10 
2.70 
2.30 
2.40 
2.10 
2.20 
2.30 

2.15 
2.15 
2.20 
2.12 
2.30 
2.60 
2.45 
2.85 
2.30 
2.31 
2.30 
2.20 
2.20 
2.26 
2.20 
2.15 
2.10 
2.20 
2.90 
4.00 
3.80 
3.25 
2.80 
2.55 
2.35 
2.65 
3.35 
4.20 
4.12 
3.65 

8.60 
8.25 
3.16 
3.00 
2.85 
3.20 
3.25 
3.10 
2.76 
3.00 
3.40 
3.81 
4.25 
4.25 
4.50 
3.^0 
8.80 
3.15 
3.60 
2.90 
2.76 
2.70 
2.70 
2.75 
2.70 
2.65 
2.65 
2.70 
2.60 
2.65 
2.75 

2.65 
2.60 
2.46 
2.50 
2.45 
2.45 
2.25 
2.45 

2.45 
2.45 
2.60 
2.40 
2.20 
2.30 
2.45 
2.45 
2.35 
2.45 
2.40 
2.20 
2.30 
2.30 
2.20 
2.30 
2.40 
2.20 
2.20 
2.20 
2.30 

2.20 

2  15 

2  20 

2  20 

2.25 

2.20 

2  20 

2  20 

2.20 

2.20 

2.20 
2.20 
2.40 

2  45 

2.70 

2.85 

2.70 

3.00 

2.65 

2.90 

2.80 

2  70 

2.45 
2.60 

2.60 

2.50 

3.00 

4.20 

5.10 

5.15 

4.60 

a  River  partially  frozeu  January  1  to  March  27.  and  December  13  to  31. 
Rating  tahU  for  Rock  River  at  Rorktaiiy  Ill.j  from  January  I  to  I>ecemf}er  SI,  1904. 


Gage 
height. 


Feet. 
1.5 
1.6 
1.7 
1.8 
1.9 
2.0 
2.1 
2.2 
2.3 
2.4 
2.5 
2.6 


DiHcharge. 
Second'/eet. 

Gage 
height. 

Discharge. 

Gage 
height. 

DiHchafKC. 
Second-feet. 

Gage 
height. 

Feet. 

Disohargf. 

Feet. 

Second/eei. 

Feet. 

Second-feet. 

810 

2.8 

2,470 

4.2 

4,  940 

8.0 

14,  020 

910 

2.9 

2,620 

4.4 

5, 345     , 

8.5 

15, 270 

1,015 

3.0 

2,775     i 

4.6 

5,760 

9.0 

16,520 

1,125 

3.1 

2,935     1 

4.8 

6,180     , 

9.5 

17, 770 

1,235 

3.2 

3,105     i 

5.0 

6,620 

10.0 

19,020 

1,350 

3.3 

3,280 

5.2 

7,070     ' 

10.5 

20, 270 

1,470 

3.4 

3,455 

5.4 

7,540 

11.0 

21,520 

1,600 

3.5 

3, 635 

5.6 

8,020 

11.5 

22, 770 

1,740 

3.6 

3, 815     j 

5.8 

8,520 

12.0 

24, 020 

1,880 

3.7 

3, 995     1 

6.0 

9,020     1 

13.0 

26,  520 

2,025 

3.8 

4,180 

6.5 

10, 270 

2,170     ' 

3.9 

4,365 

7.0 

11,520 

2,320     . 

4.0 

4,555 

7.5 

12,770 

IRR  128-05 3 
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The  preceding  table  is  applicable  only  for  open-channel  conditions.  It  is  bised 
upon  17  discharge  measurementB  made  daring.  1903  and  1904.  It  is  well  defined 
between  gage  heights  2.4  feet  and  6  feet.  One  flood  measurement  at  12.32  fixeethe 
upper  part  of  the  curve.  The  table  has  been  extended  beyond  theee  limits.  Abow 
gage  height  5.6  feet  the  rating  curve  is  a  tangent,  the  difference  being  250  per  tenth. 

Estimated  monthly  discharge  of  Rock  River  at  RocktOfi,  III.,  for  1904- 
[Drainage  area,  6,160  iiquare  miles.] 


Month. 


Discbarere  in  second-feet. 


Maximum. 


January  « 3,280 

February  « 9,270 

March  « 27,100 

April 20,640 

6,598 
3,959 
2,025 
2,935 
4,940 
5,550 
2,245 
6,955 


May 

June 

July 

August 

September.. 

October 

November . . 
December  «. 


The  year 27, 100 


Minimum. 


2,170 
2,470 
4,180 
5,82:^ 
4,162 
1,535 
1,070 
860 
1,470 
2,098 
1,600 
1,535 


Mean. 


2,747 
4,762 
17,220 
10,810 
5,405 
2,432 
1,570 
1,471 
2,344 
3,058 
1,847 
2,514 


Run-off. 


Second-feet 

persquAre 

mile. 


0.446 
.774 

2.80 

1.76 
.879 
.395  ^ 
.255  I 
.239  ' 
.381 
.497  I 
.300 
.409 


Depth  li 
incbei 


0.514 
.8S 

3.28 
1.96 
LW 
.441 
.294 
.276 
.425 
.573 
.335 
.472 


860       4,682 


.761       10.3: 


<i  DHily  discharges  January,  Febniary,  March,  and  December  applied  as  for  open  channel. 

ILLIXOI8  KIVKR  DRAINAGE  BASIX. 

Illinois  River  is  formed  hy  the  junction  of  Kankakee  and  Desplaines 
rivers  at  a  point  near  Minooka,  Grundy  Count}',  111.  Its  principal 
tributaries  ai-e  Fox  and  Spoon  rivers  from  the  west  and  Vermilion 
and  Sangamon  rivers  from  the  east.  During  1904  gaging  stations 
have  been  maintained  in  the  Illinois  River  drainage  basin  at  Peoria, 
Ottawa,  and  Minooka  on  the  Illinois,  and  on  the  Desplaines  at  Chan- 
nahon  above  the  mouth  of  Jackson  Creek. 

The  drainrge  areas  at  the  points  where  stations  have  been  niain- 
tiiinod  are  as  follows: 


Dnihtntje  nrens  In  I/l'niois  fHi4thi  at  gaging  Motion*. 

ILLINOIS   KIVER. 


S<iuaremU* 
13,250 


Peoria _ 

Minooka 6,4« 

Ottawa 10,100 

DKSPLAINIiS    RIVEK, 

Jnckdou  Creek h^^ 


K 


^  JOHNSON, 

i>  sorr. 


ILLINOIS   RIVER   DRAINAGE    BASIN. 
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ILLINOIS   RIVER  NEAR  MINOOKA,  ILL. 

riiis  station  was  established  November  7,  1902,  by  E.  H.  Heilbron, 
determine  the  flow  of  Kankakee  River.  It  is  6  miles  south  of 
nooka.  111.,  and  2i  miles  below  the  mouth  of  Kankakee  River  at  the 
j^n,  «Joliet  and  Eastern  Railroad  bridge.  The  gage  is  a  vertical  rod 
tened  to  the  center  pier  of  the  bridge.  It  is  read  twice  daily  by 
A.  Lyons.  Discharge  measurements  are  made  from  the  bridge. 
e  initial  ];)oint  for  soundings  is  an  oak  hub  about  4  feet  north  of  the 
rUi  side  of  the  railroad  pumping  station.  The  channel  is  straight 
'  1,000  feet  above  the  station  and  2,000  feet  below.  The  width  at 
Unary  stages  is  560  feet,  with  a  maximum  depth  of  12  feet.  The 
IT  is  moderately  rapid,  but  is  sluggish  at  low  stages.  The  width  at 
(h  water  is  about  1,000  feet.  The  right  bank  is  low  and  liable  to 
drflow;  the  left  bank  is  high.  The  bed  of  the  stream  is  of  gravel 
1  is  shifting  on  the  north  side. 

the  bench  mark  is  a  cut  in  the  stone  on  the  south  abutment  of  the 
^n,  Joliet  and  Eastern  Railroad  bridge.  It  is  marked  S.  D.  E)  P.  B.  M. 
I  elevation  is  85.030  feet  above  the  Hennepin  datum  and  66.764  feet 
low  the  Chicago  city  datum.  The  gage  is  set  with  its  zero  at  the 
He  elevation  as  the  zero  of  the  Chicago  datum,  thus  giving  directly 
d  elevation  of  the  river  surface  below  this  datum. 
The  observations  at  this  station  during  1904  have  been  made  under 
i  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Digeharge  meaauremenU  of  Illinois  River  near  Minooka^  Hl.y  in  190S  and  1904. 


Date. 


1903. 

JiA  15 

Til  19 

ly  10........ 

ly  12....!... 

gust  31 

ptember26.. 

tober24 

ivemberll... 


Hydrofirnpher. 


E.  H.  Heilbron  . . . , 

.!...do 

do 

do 

do 

Johnson  and  Ilanna. 
do 

F.  W.  Hanna 


!  width. 

Ftet. 
630 
594 
553 
541 
560 
520  ! 

5:^ 

513 


1904. 

ftr€h26 E.  H.  Heilbron 

arch  27 do 

[wil  3 do 

pril  17 do 

pril  26 do 

ay2 do 

Jiy  19 do 


Area  of 
Hection. 


Sq.f€Ct. 
9,182 
6,604 
4,893 
4, 556 
3, 85<J 
4,199 
4,317 
4,466 


Mean       ' 
velocity. 

GaKC 
height." 

Dis- 
charge. 

Ft.  per  $€C, 

FM, 

Sec.feH. 

2.80 

86.84 

25,6*0 

2.04  1 

91.12 

13,4^0 

1.  03  1 

94.10 

7,393 

1.64  , 

93.  83 

7,465 

1.83 

93.99 

7,044 

1.75 

94.10 

7,  319 

1.78 

94.10 

7,673 

1.70 

94.15 

7,596 

948 

14,8()0 

4.  40  ! 

78.50 

64,880 

682 

12,980 

3.  85  1 

79.98 

50, 920 

()22 

ii,2:w 

3.30  ! 

82.  40 

37,120 

5S0 

6,  937 

2.44] 

89.  63 

16,930 

:>S4 

7,  740 

2.62 

88.  15 

20,  310 

5()() 

6,  4.54 

2.46 

IK).  51 

15,890 

565 

5,  140 

1.91 

93.00 

9,845 

a  All  gage  heights  are  negative,  being  below  CY\\cftRO  AAlvvm. 
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}fean  daily  gage  height,  in  feet,  of  lUinais  River  near  Minooka,  III.,  for  1904.^ 


Day. 

Jan.ft 

1 

91.89 
91.83 
91.79 
91.85 
92.00 
91.  »i 
91.79 
91.80 
91.75 
91.62 
91.48 
91.41 
91.81 
92.50 
92.09 
91.87 
91.89 
91.80 
91.91 
91.49 
86.95 
88.35 
83.40 
84.90 
85.65 
86.14 
87.24 
88.38 
89.11 
89. 45 
89.73 

2 

3 

4 

5 

6     

7 

8            

9 

10     .. 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21     

22 

23 

24 

2.') 

26 

27 

28 

29 

30 

31 

Feb.h 

Mar.ft 

Apr. 

May. 

June. 

July. 
94.65 

Aug. 

Sept. 

90.20 

83.71 

81.60 

90.00 

92.76 

94.65 

90.79 

83.21 

81.50 

90.53 

92.88 

W.59 

94.70 

90.80 

81.36 

82.37 

91.02 

92.95 

94.65 

94.70 

94.58 

90.80 

81.75 

83.17 

91.42     93.10    

94.75 

94.75 

90.98 

82.52 

84.02 

91.68     93.11 

94.44 

94.70 

94.75 

90.06 

83.38 

84.97 

91.85     93.30 

94.42 

94.58 

94.75 

85.36 

82.68 

85.80 

91.98  1  93.42 

94.48 

M.70 

94.80 

85.10 

82.78 

86.20 

92.11     93.48 

94.55 

94.70 

94.75 

K5.96 

84.90 

86.12 

91.78 

93.90 

93.98 

94.75 

95.00 

86.14 

85.36 

86.27 

91.60 

94.10 

93.82 

94.75 

95.08 

86.68 

85.72 

86.47 

91.74 

94.24 

(0 

W.80 

9.'>.05 

87.  M 

86.56 

86.85 

91.92  1  94.26 

W.70 

95.00 

88.49 

87.58 

87.41 

92.25 

94.36 

94.75 

95.05 

88.92 

87.85 

87.98 

92.45 

94.88 

W.87 

95.15 

89.67 

88.48 

88.42 

92.56 

94.68 



94.80 

95.20 

90.08 

88.62 

89.17 

92.68 

94.27 

94.77 

95.40 

90.12 

88.54 

89.65 

92.90 

94.76 

94.75 

95.20  , 

90.45 

88.51 

90.02 

92.92 

94.65 

94.70 

93.25 

90.76 

a>.2i 

90.30 

93.03 

94.60 

94.80  i  94.15 

90.67 

82.80 

90.85 

93.12 

94.72 

C) 

94.90 

90.70 

83.37 
82.01 
80.66 
81.21 
79. 52 

91.15 
91.36 
91.48 
90.60 
90.42 

93,29 
93.39 
93.34 
93.47 

94.68 
94.56 
94.90 
96.02 

95.10 

90.90 

i 

95.10 

90.95 

96.20 

90.88 

95.05 

90.89 

93.44  1  94.92 

95.00 

90.81 

78.50 
80.02 

88.82 
87.08 

93.46  {  91.85 
93.55     95.00 

94.55 
94.70 

90.62 

90.53 

81.25 
82.24 
83.12 
82.94 

87.50 
88.27 
89.22 

93.51     94.84 
93.50     94.76 
93.28     94.62 

93.95 
92.85 
93.60 

88.65 

92.96 

1 

93.75 
93.75 
94.20 
94.40 
94.55 
94.70 
94.80 
94.90 
94.80 
95.00 
94.75 
91.90 
94.80 
94.95 
94.40 
94.35 
94.35 
94.85 
95.00 
95.00 
95.05 
94.90 
95.10 
95.10 
95.00 
95.00 
95.00 
94.05 
95.07 
94.95 
95.05 


Nor. 


95.05  9iC 
95.05  »!.• 
94.92  %.% 
94.53  J135 
94.5'i  ?<.S 
95.00  I  Hff 
94.57  «.S 
94.75  HS 
94.55  W.3 
94.53  95.fl6 
94.45  W.» 
94.55    W.3 

94.47  9i4P 

94.48  H» 

94.37   

94.47   

94.43  i 

94.45, 

94.47   


94.52 

94.52  i 
94.48 

94. 53  I 
94.45 
94.45 
95.20  I 
».30| 
95,07  1 
94.95 


"All  gage  heightH  here  given  of  this  river  are  f)elow  the  Chicago  datum. 

'» River  frozen  January  1  to  about  March  20.     Ice  varies  in  thi<'knesw  fn>m  0..>  to 

f  Observer  absent. 


'1  fitt. 


Raihig  tahle  for  lU\uo\»  River  near  Minooha,  Ul.^frum  Jnnuanf  1  In  Oormyr  -il  l^'^ 


I      Gage 
,    height. 

I)is<'harge. 

Smnnl/tti. 

1      Gage 
height. 

1      Fiti. 

I)is4']mrge. 

Gage 
height. 

1      Fed. 

Discharge. 
Seconds*  fi . 

1     <;age 
heiglit. 

Ff(t. 

UiM'hiintf 

r 

:       Fat. 

Srroiifl-fcd. 

.v«w«'/-./"< 

95.  0 

i\  320 

,     93. 5 

8, 7:i5 

91.0 

13,530 

86.5 

24,  nW 

1     94.9 

6,  470 

93.  4 

8,  905 

1     90.8 

13,950 

8<>.0 

26,I>4J' 

1     94. 8 

6,  (>20 

'     93. 3 

9,  075 

90.6 

14,  370 

85.5 

27,  '^"^^ 

94.7 

6,  770 

93.2 

9,  245 

'     90.4 

14,  8(X) 

'     85.0 

29,121^ 

94.  6 

6,  925 

1     93.  1 

9,  415 

1     90.2 

15,240 

84.5 

:«,  7.1(1 

1     94. 5 

7, 080 

93.  0 

9, 590 

90.0 

15,680 

84.0 

32.440 

i     94.4 

7.  240 

1'     92. 8 

9,  950 

,     89. 8 

16, 120 

8:3.5 

:M,lW 

:     94.3 

7,400 

92.  6 

10,330 

89.6 

16,5(>0 

,     8,3. 0 

:^,(Kio 

94.  2 

7,560 

1     92.4 

10,710 

'     89. 4 

17,020 

82.5 

37,881^ 

94.  1 

7,  720 

1     92.2 

11,110 

,     89.2 

17,480 

82. 0 

39,820 

94.0 

7,  885 

92.0 

11,510 

89.0 

17,960 

,     81.0 

44,010 

1     93.9 

8,  055 

91.8 

11,910 

,     88.5 

19,210 

80.0 

49,910 

,     93. 8 

8,225 

'      91.6 

12,310 

88.  0 

20,510 

79.0 

'    59.010 

1     93. 7 

8,  395 

1      91.4 

12,710 

'     87. 5 

21,820 

'     93. 0 

1 

8,  565 

1 

l'     91.2 

II 

13,110 

1     87. 0 

1 

23,180 

1 

1 

! 

3N,1 
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ceding  table  is  applicable  only  for  open-channel  conditions.  It  is  based 
igchary^e  nieai»urements  made  during  1903'  and  1904.  It  is  well  defined 
age  heights  -94  feet  and  -87  feet.  All  gage  heights  are  negative,  being 
»go  datum.  The  table  has  been  extended  beyond  these  limits.  Above 
t  —79.5  feet  the  rating  curve  is  a  tangent,  the  difference  being  1,200  per 


mated  monthltf  discharge  of  Illinois  River  near  Minoohiy  III.  ^  for  1904- 
[Draiaage  area,  6.480  nquare  miles.] 


I 


Month. 


31  .  - . 

19.... 
r3-30 

1-14. 


Maximum. 

64,  810 
41,860 
15,680 
9,950 
8,225 
6,925 
9,950 
8,225 
7,240 
7,560 


'e  in  second- 

feet. 
Mean. 

Minimum. 

:u,670 

44,130 

12,510 

22,  610 

8,565 

10,660 

6,320 

7,559 

6,925 

7,245 

6,470 

6,699 

5,720 

6,772 

6,170 

6,735 

5,870 

6,848 

6,320 

7,164 

Run-off. 


Second-feet 

rsq 
mil 


per  square 
nile. 


6.81 
3.49 
1.65 
1.17 
1.12 
1.03 
1.05 
1.04 
1.06 
1.11 


Depth  in 
inches. 


2.79 
3.89 
1.90 
1.30 
.417 
.728 
1.09 
1.20 
1.18 
.578 


ILLINOIS^RIVER  AT  OTTAWA,    ILL. 

tation  was  established  November  11,  1902,  by  E.  H.  Heilbron. 
&ted  at  the  Chicago,  Burlington  and  Quincy  Railroad  bridge, 
Bt  below  the  mouth  of  Fox  River  and  200  feet  below  the  high- 
ige  leading  to  the  main  street  of  Ottawa,  111.  A  standard 
ige  was  established  November  1,  1903,  to  replace  the  old  ver- 
\re  and  was  made  to  read  the  same  as  the  original  gage.  The 
f  chain  from  the  end  of  the  weight  to  the  marker  is  37.42  feet, 
e  was  read  twice  each  day  by  D.  C.  Woods.  Discharge  meas- 
s  were  made  from  the  upper  side  of  the  railroad  bridge,  to 
he  gage  is  attached.  The  initial  point  for  soundings  was  the 
ne  of  the  group  of  nails  driven  into  the  cap  at  the  left  end  of 
tlework,  south  of  the  main  bridge  structure.     The  charmel  is 

for  about  2,000  feet  above  and  below  the  station  and  has  a 
etween  abutments  of  r)50  feet,  broken  by  three  piers.  The 
:  ordinary  stages  is  about  13  feet.  The  railroad  embankments 
rt  of  the  banks  of  this  river.  The  bed  of  the  stream  is  com- 
f  gravel,  which  is  somewhat  shifting.  Tlie  flow  is  somewhat 
I  at  low  stages. 
I  mark  No.  1  is  the  top  of  the  coping  stone  at  the  east  end  of 

pier  from  the  north  end  of  the  railroad  bridge.     The  point  is 
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marked  "U.  S."  Ite  elevation  is  48.638  feet  above  the  Henm 
datum,  and  103.156  feet  below  the  Chicago  datum.  Bench  mark } 
is  a  cut  in  the  batter  on  the  coign,  3  feet  above  ground,  at  the 
end  of  the  south  pier  of  the  railroad  bridge.  The  gage  is  set  mi 
zero  at  the  same  elevation  as  the  zero  of  the  Chicago  datum, 
giving  directly  the  elevation  of  the  river  surface  below  this  da 
The  observations  at  this  station  during  1904  have  been  made  o 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Distchiirge  menisurements  of  Illinois  River  at  OUawa^  III,,  in  290S  and  1904. 


Date. 


Hydnj^rapher. 


K  H.  Heilbron 


190:i 
March  18.... 

April  5 do 

April  28 <lo ,. 

May  12 do 

July  8 do 

August  23 '  K.  Johnson,  jr 

September  25  . .  i  Johnson  and  Hanna 

October  12 , do 

November  12  . 
December  12  '^. 


I 


1904. 

March  30 

April  2 

April  17 

April  26 

May  2 

May  19 


F.  W.  Hanna . 
.do 


II.  Heilbron  . . 

..do 

..do 

..do 

..do 

..do 


'I  Below  (Thloago  dutiim. 


Width. 

Area  of 
section. 

/ket 

Sq./etL 

650 

6,817 

600 

4,738 

610 

5,001 

545 

3,501 

480 

2,847 

660 

2,924 

560 

3,466 

553 

3,609 

525 

3,090 

550 

4,424 

745 

• 
10,220 

750 

10,990 

626 

5,164 

652 

6,136 

608 

4,775 

541 

3,583 

Mean 
velocity. 


FLperBec. 
4.53 
3.71 
3.67 
3.32 
2.65 
2.62 
3.35 
3.75 
2.88 
1.54 

4.56 
4.96 
3.62 
4.20 
3.90 
2.89 


Gftse 
htdgnta 


122.98 

128.25 

126.07 

128.42 

129.54 

129.57 

128.35 

127.88 

129.01  j 

126.42 


I 


118.30 
117.30 
125.40 
123.90 
125.80 
128.1 


«> Ice  jam. 


^fean  daihi  (jage  heigld^'^  in  feei^  IllirioiA  JUrer  at  (HUivhm,  Ill.y  for  1904. 


Day. 


127. 28 
127. 22 
127. 12 
126.90 
126. 82 
126.80 
126.80 
126.85 


Feb. 

121.20 
124.20 
124. 20 
124.20 
124. 20 
123.46 
120.60 
118.60 


V 


Day. 


I 


Jau. 


Feb. 


9 ,  126.82  I  120.00 


10 ■  126. so 

11 '  r:6.s.s 

12 1  rj(l.8,S 

13 '  126. 90 

14 '  126. 9« 

15 1  127.24 

16 127.32 


120.30 
120.70 
121.30 
122.  70 
123. 10 
12:^.60 
123.80 


Day. 


Jan. 


Feb. 


1 


Day. 


Jan. 


17 

1 
127.02  i  124.60 

25 

120.00 

18 

126.% 

124.80 

26 

120.50 

19.,... 

1*26.90 

124. 10 

27 

121.00 

20 

125.30 

1-24.10 

28 

122.10 

21 

121. 10 

124.11 

29 

122.2.' 

22 

118.60 

30 

123.20 

23 

118.80 



31 

123.9-2 

21 

1 19. 45 

«The„ 
the  cards 


:e  heights  here  given  of  this  river  are  below  the  C'hleagt>  dutiim  and  were  rtfOf 
minus  (— ). 


KALL,  JOH1C80K, 

AKD  Horr. 
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ILLINOIS  RIVER  NEAR  PEORIA,  ILL. 

This  station  was  established  March  10,  1903,  by  E.  H.  Heilbron. 
It  is  located  on  the  Peoria  and  Pekin  Union  Railroad  bridge  over  the 
Illinois  River,  li  miles  southwest  of  Peoria,  111.,  and  can  be  reached 
by  street  cars.  The  gage  is  a  plain  staff  graduated  to  feet  and  inches 
and  fastened  to  the  central  pier  of  the  bridge.  It  is  read  twice  daily 
by  the  draw  tender  of  the  bridge,  P.  A.  Blumb.  The  measurements 
are  taken  from  the  bridge,  and  the  initial  point  for  sounding  is  on  the 
right  bank.  The  river  is  straight  for  3,000  feet  above  and  2,000  feet 
below  the  station  and  has  a  width  of  about  1,000  feet,  broken  by  six 
piers.  The  section  is  deep  and  the  floW  sluggish.  The  bed  of  the 
stream  is  composed  of  gravel  and  silt.  The  right  bank  is  high,  and 
there  is  a  railroad  embankment  along  this  shore.  The  left  bank  is 
low  and  liable  to  overflow. 

The  bench  mark  is  the  southwest  corner  of  the  top  stone  of  the  west 
abutment  of  the  bridge;  elevation,  125.722  feet  below  the  Chicago 
datum.  The  gage  at  this  point  has  for  its  zero  a  point  153.814  feet 
below  the  Chicago  city  datum.  The  gage  reads  up  from  this  pointy 
and  in  order  to  obtain  the  height  of  the  river,  referred  to  the  Chicago 
datum,  it  is  necessary  to  subtract  the  gage  reading  from  153.814  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

DUcharge  meamremerUs  of  Illinois  River  near  PeorUij  111.^  in  1904» 


Date. 


Janoary  30a  . 
February  4a  *. 
February  14  . 

March  3 

March  28 

March  31 

April  2 

April? 

April  9 

April  16 

April  24 

May  1 

May  18 


Hydrog^rapher. 


E.  H.  Heilbron.... 
do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Width. 


Area  of 
section. 


Mean 
velocity. 


Feet. 
943 
933 
955 
953 
951 
953 
%3 
953 
953 
953  I 
94() 
951^ 
950 


Sq.feet. 
14,  870 
13,640 
14,810 
13,300 
19,980 
20,250 
19,310 
19,0:^ 
18,570 
16,870 
14,080 
14,460 
11,830 


Ft.peraec. 
1.58 
1.20 
1.50 
1.75 
2.93 
2.21 
2.17 
2.71 
2.87 
2.46 
1.96 
2.16 
1.43 


Gage 
height. 

Ftet, 

16.30 

15.42 

16.30 

14.94 

21.83 

21.48 

21.17 

20.12 

19.66 

18.00 

15.70 

16.00 

13.  21 


Dis- 
cbarge; 


Secondjt. 
21,120 
16,300 
21,780 
23,  280 
58, 370 
'>44,810 
^'41,930 
51,560 
52, 370 
41,460 
27,590 
31,310 
16,910 


"  Partly  frozen. 


I>  Questionable. 
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Mean  cUiily  gage  height,  in  feet]  of  lUinois  River  near  Peoria,  IU,,/or  1901 


Day. 


I 


Jan.  a     Feb.  a     Mar.»     Apr. 


1 ,    10.12 

2 i    10.26 


10.26 
10.25 
10.25 
10.17 
10.17 
10.17 
10.17 

10 1    10.17 

11 ;    10.17 

12 1     10.21 

13 1    10.26 

11 1     10.26 

15 10.26 

16 '    10.17 

17 10.17  ! 

18 ..'     10.08  i 

I 


10.08 
20 1    10.46 


21. 


12.21 


22 1    18.04 


23. 
21. 
25. 
2S. 
27. 


...|  18.54  I 

...1  14.46  I 

...  15.38  1 

.,.  16.91 

....'  M-OS 

2S 16.29  I 

29 16.83  I 

80 16  25  I 


16.86 
15.71 
16.64 
15.87 
15.21 
16.38 
16.50 
16.62 
16.92 
16.29 
16.42 
16.42 
16.42 
16.29 
16.04 
15.  79 
16.64 
15.33 


14.17 
14.37 
14.79 
16.64 
16.12 
16.67 
16.87 
17.04 
17.25 
17.67 
17.87 
17.92 
17.92 
17.79 
17.64 
17.29 
17.18 
16.87 


14.70  1 

14.54 

14.86  I 

14.20 

14.00 

18.80 

18.60 

18.58 

14.00 


16. 13  1    16. 87 
14.86  I    17.25 


17.88 
18.88 
19.46 
20.04 
20.62 
21.12 
21.67 
21.88 
21.75 
21.62 


81. 


16.04  I '    21.46 

1 


21.29 
21.17 
21.08 
20.87 
20.62 
20.46 
20.12 
19.79 
19.67 
19.46 
19.21 
19.08 
18.79 
18.50 
18.17 
17.96 
17.60 
17.21 
16.96 
16.58 
16.25 
15.87 
15.58 
15.58 
15.75 
15.92 
15.87 
15.87 
16.54 
16.00 


May. 

June. 

15.96 

11.67 

16.76 

11.54 

15.54 

11.46 

15.42 

11.62 

15.12 

11.88 

14.87 

11.29 

14.75 

11.17 

14.64 

11.17 

14.87 

11.38 

14.29 

11.46 

14.04 

11.26 

13.87 

11.04 

18.83 

10.87 

13.79 

10.71 

13.29 

10.54 

13.46 

10.38 

13.87 

10.16 

18.21 

9.88 

18.17 

9.76 

12.88 

9.46 

12.71 

9.41 

12.42 

9.29 

12.60 

9.06 

12.88 

8.88 

12.18 

8.88 

12.06 

8.71 

11.96 

8.54 

11.79 

8.88 

11.67 

8.21 

11.76 

8.18 

11.67 

July. 


Aug. 


8.42 
8.04 
7.88 
7.71 

8.04 

7.95 

7.92 

8.12  I 

8.12  I 

8.16  i 

8.42  I 

8.42  I 

8.68  I 

8.71  I 

8.67 

8.67 

8.67 

8.62 

8.64 

8.42 

8.29 

8.12 

8.04 

7.88 

7.79 

7.76 

7.76 

7.62 

7.54 

8.84 


8.46 
8.42 
8.33 
8.25 
8.21 
8.12 
8.00 
7.92 
7.75 
7.83 
7.76 
7.71 
7.54 
7.67 
7.54 
7.60 
7.80 
7.42 
7.42 
7.84 
7.58 
8.12 
8.21 
8.29 
8.42 
8.42 
8.42 
6.88 
8.25 
8.25 
8.12 


Sept. 


Oct     Xm    Ik 


8.01 
7.96 
8.00 
7.  £6 
7.83 
7.78 
7.76  j 
7.63  ' 
7.46  I 
7.88 
7.58  ' 
7.42  ! 
7.33  I 
7.33  ' 
7.83  I 
7.29  I 
7.25  I 
7.33  I 
7.54  I 
7.76  , 
7.79  ' 
7.76  I 
7.62 
7.66  ' 
7.83  I 
8.94  I 
9.63 
9.44 
9.88  I 
9.54  I 


I 


I 


9.56 

9.m 

9.5» 
9.-t« 
^.29 
9.17 
9.17 
9.08 
9.08 
9.04 
9.00 
8.68 
8.75 
8.66 
8.68 
8.50 
8.42 
8.88 
8.87 
8.42 
8.83 
6.25 
6.20 
6.20 
8.06 
6.00 
6.00 
8.00 
7.98 


7.S 

r^ 

7,» 

7.7ft 
T.*7 

7.75 

7.75 

7.75  1 
I 
7.71 

7.S 

7.71 
7.67 

7.75; 
7.75  I 
7.83  1 
7.79  I 
7.88  i 
7.83  1 
7.8S| 
7.79! 
7.8S| 
7.88 
7.88 
7.8S 
7.m| 
7.68  I 
7.56  1 


li 

IB 

in 

1% 
:^ 

T.fi 

T.r 


:.'3 
7.  a 

&« 

8.^ 


a  River  frozen  over  from  January 
ft  Ice  December  13  to  81. 


1  to  March  20, 1904.    Average  tblckne«8  0.1  foot  to  1  foot. 


DESPLAINK.S   RIVER  ABOVE   JACKSON   CREEK,  NEAR  GHAKNAHON,  ILL, 

This  station  wiis  ostablished  October  23,  1902,  by  E.  H.  Heilbron. 
It  is  located  just  al)ove  the  mouth  of  Jackson  Creek,  2i  miles  south- 
west of  Millsdale,  III.  The  gage  is  a  vertical  staflf  graduated  to  feet 
and  tenths,  and  is  read  daily  by  Ruth  Alexander.  The  mea.surenieiit> 
aie  taken  from  a  cable  and  boat.  The  initial  point  for  soundintr  is  a 
red  hub  driven  in  the  ground  on  the  left  bank  near  the  end  of  the 
cal)le.  The  cliannel  is  straight  for  about  3,000  feet  both  al)ove  and 
below  the  station  and  has  a  width  of  3()()  feet  and  a  maximum  depth 
of  !♦)  feet  at  ordinar}'  stages.  Its  flow  is  modemtely  nipid.  l^th 
banks  of  the  stnMim  are  low  and  liable  to  ovei-flow,  but  a  few  feet 
from  the  top  of  the  banks  on  either  side  are  high  ridges,  which  never 
oveiHow.  Measurements  can  be  made  at  all  stages.  The  bed  of  the 
stream  is  gravel. 
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nch  mark  is  the  top  of  a  red  oak  hub  (the  initial  point  for 
)  driven  in  the  bluff  between  Jackson  Creek  and  the  south 
Desplaines  River.  It  is  about  300  feet  west  of  the  west  line 
»,  T.  37  N.,  R.  9  E.,  third  principal  meridian,  and  is  on  the 
led  by  George  Alexander.  Elevation,  64.262  feet  below  the 
latum.  The  gage  is  set  with  its  zero  at  the  same  elevation 
ro  of  the  Chicago  datum,  thus  giving  directly  the  elevation  of 
surface  below  this  datum.  This  station  was  located  to  give 
arge  of  upper  Desplaines  River. 

cessively  large  discharge  at  this  station  is  due  to  the  fact  that 
4,000  and  5,0(K)  second-feet  are  constantly  being  diverted  from 
*higan  into  Desplaines  River  a  short  distance  above  this  gaging 

•servations  at  this  station  during  1904  have  been  made  under 
tion  of  E.  Johnson,  jr.,  district  hydrographer. 


necuuremerUs  of  Desplaines  River  above  the  mouth  of  Jackson  Creeky  near  Chan- 
nahon,  III.,  in  1904. 


Hydrographer. 


E.  H.Heilbron. 
....do 


.do 
.do 
•do 
.do 
.do 
.do 
.do 
.do 
.do 


Width. 

Area  of 
■ectlon. 

Mean 

velocity. 

Qage 
height. 

Feet. 

Sq./eet. 

Ft.perite. 

IM. 

376 

5,133 

1.70 

78.00 

440 

6,468 

1.09 

76.20 

440 

6,240 

2.62 

76.06 

437 

6,324 

2.67 

76.10 

430 

6,057 

2.66 

76.32 

466 

6,664 

2.61 

74.80 

477 

6,813 

2.63 

74.60 

485 

7,112 

2.82 

74.10 

450 

6,386 

2.48 

75.64 

884 

5,071 

2.09 

78.80 

360 

3,936 

1.40 

81.80 

Dis- 
charge. 


Seeond-ft. 

8,636 

7,062 

16,380 

16,230 

16,?SP 

17,d40 

17,1^0 

20,080 

15,820 

10,610 

5,548 


"  Partly  frozon.    Ice  K^)rge  below  Kankakee  River, 
heights  are  iie^rativ*',  \H*\n^  l)elow  Chicago  datum. 
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Mean  daily  gage  heighi,^  in  feel,  of  Dea  PUiine*  River  above  the  mouih  <^Jaekm 
near  Chatmakon,  IIL,  for  1904* 


Dmy. 


81.01 
80.76 
80.60 
80.62 
80.84 
80.79 
80.98 
81.68 
81.20 
80.41 
80.ftl 
80.60 
81.04 
82.28 
80.63 
80.48 
80. 6D 

18 \    80.70 

19 i    80.82 

20 80.50 

21 !    78.16 

22 '    76.06 

23 76.80 

24 76.64 

26 1    76.62 

26 1    76.86 

27 1    76.74 

28 77.37 

29 77.74 

30 ,    77.92 

31 78.20 


1.. 
2.. 
3.. 
4.. 

6.. 

6.. 

7.. 

8., 

9., 
10.. 
11.. 
12.. 
18. 
14. 
16. 
16. 
17. 


Jan^  I  Feb.5     Mar.b 


78.47 
78.86 
78.80 
78.97 
78.66 
78.16 
76.66 
76.02 
76.61 
76.89 
77.44 
78.06 
78.68 
78.76 
79.88 
79.60 
79.68 
79.76 
79.78 
79.90 
79.86 
79.96 
79.96 
79.96 
80.20 
80.20 
80.17 
80.15 
78.46 


76.66 
76.96 
76.17. 
76.66 
77.96 
78.18 
76.91 
77.96 
78.62 
78.62 
78.46 
78.78 
78.78 
78.74 
78.84 
79.78 
80.70 
80.96 
79.42 
78.47 
78.66 
76.81 
76.27 
76.16 
74.37 
74.80 
76.96 
76.92 
77.85 
78.86 
78.60 


Apr. 


77.78 
78.04 
78.91 
79.68 
80.18 
80.46 
80.90 
80.70 
81.16 
81.10 
81.22 
81.82 
8L70 
81.78 
81.86 
82.36 
82.88 
82.44 
82.36 
82.66 
82.68 
82.62 
82.68 
81.44 
81.88 
81.06 
81.40 
81.79 
82.13 
82.41 


May. 


82.69 
82.61 
82.66 
82.77 
82.74 
82.69 
82.66 
82.68 
82.68 
82.60 
82.70 
>2.78 
82.86 
82.76 
82.69 
82.70 
82.66 
82.60 
82.69 
82.76 
82.87 
82.97 
83.26 
83.16 
82.95 
82.96 
83.00 
82.98 
83.00 
82.72 
82.90 


June. 


82.92 


82.91 
82.96 
82.90 
82.96 
82.80 
88.00 
88.88 
88.42 
83.48 
83.60 
83.60 
84.02 
83.86 
88.48 
83.80 
88.68 
83.70 
83.78 
83.76 
88.66 
83.82 
84.00 
83.90 
88.82 
83.89 
83.57 
83.63 
83.20 


July. 


1 


88.29 
83.88 
83.22 
88.16 
83.26 
83.80 
88.20 
88.10 
88.11 
88.86 
88.10 
88.10 
88.19 
88.18 
88.16 
88.06 
83.06 
88.16 
88.22 
83.18 
88.11 
88.00 
88.07 
88.14 
83.02 
83.06 
82.96 
88.00 
83.00 
83.00 
82.98 


Aug. 


82.96 
83.20 
83.10 
83.11 
83.06 
88.08 
88.02 
88.11 
88.10 
83.06 
88.12 
83.06 
83.04 
88.86 
88.2^ 
83.06 
88.18 
83.31 
83.04 
88.72 
83.92 
83.06 
83.10 
82.91 
82.88 
82.90 
82.96 
83.00 
82.92 
82.90 
83.00 


Sept. 


82.96 
88.02 
88.06 
88.10 
88.08 
88.16 
82.96 
88.02 
88.66 
88.66 
88.62 
88.72 
88.62 
88.22 
88.67 
88.90 
83.70 
82.87 
82.96 
88.68 
88.71 
88.86 
83.80 
88.80 
88.70 
88.60 
83.68 
83.01 
83.02 
83.48 


Oct.     N< 


88.53    83 


88.66 

83.60 

83.64 

88.60 

88.62 

88.68 

88.50 

83.62 

83.68 

84.16 

83.66 

83.64 

88.68 

88.00 

83.00 

82.97 

83.60    83 

88.60    83 

83.82  :  82 
83.88  83 
83.63     8S 

83.87  '  88 
88.77  .  83 
88.80  ,  88 

83.88  83 
83.87  '  84 

83.83  184 
84.50  M 
83.87    83 


r 


<i  All  gage  heights  of  this  station  are  negative  (- 
b  Ice  conditions  January  1  to  about  March  15. 
e  Frozen  December  11  to  31. 


),  being  below  Chicago  datum. 


■ALL,  JOKmON,! 
AKD  HOYT.      J 


ILLINOIS   BIVEB   DRAINAGE   BASIN. 
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Mating  table  far  Des  Plainet  River  above  the  mauih  of  Jaekmm  Creek,  near  Chamiahon,  HI., 
from  March  14,  1905,  to  December  SI,  1904- 


height. 

Diachaise.  ; 

Oage 
height. 

Diachaige. 

heJ^t 

Diiichaige. 

hS^t 

JMschaige. 

FM, 

Seetrndfeet. 

FteL 

Seeimdr/eeL  • 

FM. 

Seamd-feet. 

FeeL 

S4.0 

4,480 

82.8 

5,580 

81.2 

.   7,580     1 

78.5 

11,620 

83.9 

4,645 

82.7 

5,700 

81.0 

7,840    , 

78.0 

12,470 

83.8 

4,ttl5 

82.6 

5,820    1 

80.8 

8,100    , 

77.5 

13,320 

83.7 

4,090 

82.5 

5,940 

80.6 

8,370 

77.0 

14, 170 

83.6 

4,770 

82.4 

6,060 

80.4 

8,650 

76.5 

15,070 

83.5 

4,855 

82.3 

6,180 

80.2 

8,930 

76.0 

15,970 

83.4 

4,945 

82.2 

6,300 

80.0 

9,210 

75.5 

.   16,870 

83.3 

5,040 

82.1 

6,420 

79.8 

9,510 

75.0 

17,770 

83.2 

5,140 

82.0 

6,545 

79.6 

9,830 

74.0 

19,570 

83.1 

5,245 

81.8 

6,800 

79.4 

10,150 

73.0 

21, 370 

83.0 

5,355 

81.6 

7,060 

79.2 

10,470 

82.9 

5,405 

81.4 

7,320 

79.0 

10.790 

The  above  table  is  applicable  only  for  open-channei  conditions.  It  is  based  upon 
&  dischaige  measorements  made  daring  1903  and  1904,  inclusive.  It  is  not  well 
defined.  Ail  gage  heights  are  negative,  being  below  Chicago  datum.  Above  gage 
height  —77.0  feet  the  rating  curve  is  a  tangent,  the  difference  being  180  per  tenth. 

MiUmaied  monthly  diecharge  of  Dee  Haines  River  above  the  mouth  of  Jackson  Creek,  near 
Channahan,  lU.,  for  190S  and  1904* 

[DraiiMge  area,  1,170  aqnare  miles.] 


Month. 


March  16  to  31 

April 

May 

JiJne 

July 

August 

^ptember 

^^ber 

^^vember 

^^*?«ember 


IMS. 


DUMsharge  in  second  feet. 


Maximum.     Minimum.       Mean 


9,990 
10,790 
5,557 
5,580 
6,300 
5,820 
8,165 
5,880 
6,420 
8,426 


6,180 
5,090 
5,030 
5,192 
5,234 
4,992 
5, 182 
5,  322 
4,200 
4,  754 


7,559 

6,844 

5,235 

5,420 

5,460  ! 

5,333  I 

6,001 

5,554 

5, 48:^ 

8,489 


1904. 


Discharge  in  second-feet. 


Maximum. 

Minimum. 
7,892 

Mean. 

19,030 

13,180 

12,840 

5,724 

7,565 

5,904 

5,090 

5,604 

5,580 

4,468 

4,919 

5,410 

4,964 

5, '215 

5, 488 

4,532 

5,247 

5,500 

4,545 

4,967 

5,388 

4,200 

4,740 

5,557 

4,250 

5,098 

6, 084 

4,480 

5, 443 
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MitceUaneous  discharge  measurements  of  Illinois  River  at  highway  bridge,  near 
Havana,  111,,  in  1904. 


Date. 


March  28 

March  29 

Aprill 

April  K) 

April  IS 

April  25 

Mavl. ../..... 


Hydrographer. 


E.  H.  Heilbron 

do 

do 


Width. 


Area  of 
section. 


1,034 
1,034 
1,035 


.do I     l,a35 


.do 


72(5 


.do '     1,034 

.do I     1.034 


Sq.ftet. 
15,990 
16,260 
16, 410 
13,830 
13,160 
11,270 
11,270 


Mean     '     Gage         Db- 
veloclty.  :    height,     eh*i|t 


f\r€tpcr 
9econd. 

4.65 

4.68 

4.90 

3.58 

4.41 

3.29 

3.10 


^.  ; 

S^.-IL 

19.40 

74,310 

19.70 

76,  OH) 

19.90  1 

80,300 

17.20  ' 

49,530 

18.95 

0  58,(60 

14.90 

37,100 

14.80 

34,160 

«  Channel  obstructed  by  drift. 
AliliEGITEXY  RIVER  DRAINAGE  BASIN. 

Allegheny  River,  which,  with  the  Monoogahela,  forms  the  Ohio  at 
Pittsburg,  rises  in  northern  Pennsylvania,  flows  north  into  the  State 
of  New  York,  then  flows  south  through  western  Pennsylvania,  The 
headwaters  have  an  elevation  of  about  2,500  feet,  and  join  those  of 
Genesee  River  on  the  north  and  of  the  Susquehanna  on  the  east.  The 
total  length  from  the  source  to  the  mouth  at  Pittsburg  is  about  300 
miles,  47  of  which  are  in  the  State  of  New  York.  The  principal  facte 
concerning  this,  river  have  been  given  in  a  report  by  Mr.  Gkyorge  M. 
Lehman,  assistant  engineer,  contained  in  House  Document  No.  72, 
Fifty-fifth  Congress,  third  session.  Although  this  river  drains  a  large 
area,  much  of  which  is  of  an  elevated  and  even  mountainous  character, 
yet  it  is  of  comparatively  small  value  for  water  power.  The  total  fall 
in  255  miles  between  Olean,  N.  Y.,  and  the  mouth  is  onlv  725  feet,  or 
an  average  of  less  than  3  feet  per  mile.  This  descent  is  accompli'Shed 
witliout  abrupt  pitches  and  even  with  few  rapids  having  a  fall  of  much 
(•()nse(|iioiice.  Between  Olean  and  the  mouth  of  Kiskiminita^j  River. 
IM>  miles  above  Pittshurt^,  the  greatest  amount  of  natural  fall  on  .my 
ripple  less  than  a  thousand  feet  long  is  8.9  in  850  feet  at  Pattei*s<^n.^ 
Falls.  Durint^  about  half  of  the  year  the  liver  is  navigable  fortjuwll 
steamers  to  Franklin,  1:^3  miles  al)ove  Pittsburg. 


&LL,  JOHNSON, 
AND  UOYT. 


•] 


ALLEGHENY   BIVER    DRAINAGE    BASIN. 
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The  drainapfe  areas  of  the  river  and  its  chief  tributaries  are  given  in 
he  following  table: 


River. 


Jk^beiiy  . 
Do... 
Do..., 
Do.... 
Do.... 
Do.... 
Do.... 
Do.... 


Locality. 


Mouth 

Kittanning 

Above  mouth  of  French  Creek. 

Franklin 

Warren 

Salamanca 

Olean,  below  Olean  Creek 

Port  Allegheny 


)onewago  Creek j  Mouth 

lionesta  Creek do 

French  Creek do 

Ularion do 

led  Bank  Creek do 


Hahoning  Creek 

Ckkiminitas 

Do 

Hacklick  Creek. 


do  ... 

do  ... 

Salina 

Blacklick . 


Drainage 
area. 


Sq.  mile*. 

11,100 

8,700 

5,950 

5,670 

3,050 

1,560 

1,100 

220 

936 

458 

1,180 

1,175 

526 

397 

1,846 

1,770 

403 


During  1904  the  United  States  Geological  Survey  has  maintained 
gi^^ng  stations  in  this  basin  at  the  following  places:  Allegheny  River 
ttKedhouse,  N.  Y.;  Kittanning,  Pa.;  Chadakoin  River  at  Jamestown, 
N.  Y.;  Kiskiminitas  River  at  Salina,  Pa.;  Blacklick  Creek  at  Blaok- 
lick,  Pa. 

ALLEGHENY    RIVER   AT   REDIIOUSE,  N.  Y. 

This  station  was  established  September  4,  1903,  by  R.  E.  llorton, 
ssisted  by  C.  C.  Covert.  It  is  located  at  the  Rodhouse  Bridge  near 
be  statioiLS  of  the  Erie  and  Pennsylvania  railroads  and  about  5  miles 
■elow  Salamanca,  N.  Y.,  and  about  13  miles  above  the  point  where 
be  river  leaves  New  York  State.  The  standard  chain  gage  is  fastened 
o  the  upstream  side  of  the  bridge  near  the  middle  of  the  left  span, 
''he  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
!-^.16  feet.  The  gage  is  read  twice  each  day  by  James  H.  Smith.  Dis- 
harge  measurements  are  made  from  the  downstream  side  of  the 
>ridge.  The  initial  point  for  soundings  is  the  left  end  of  the  down- 
stream side  of  the  bridge.  The  channel  is  straight  for  800  feet  above 
ind  below  the  bridge.  The  current  velocity  is  well  distributed.  The 
"'^ht  bank  is  high  and  doe-*  not  overflow.  The  left  bank  overflows 
>"ly  at  flood  stages.     The  bed  of  the  stream  is  of  gravel,  and  is  regular. 
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The  diannel  is  494  feet  wide  between  abutments,  broken  by  two  piers. 
At  extreme  high  water  there  is  an  additional  flood  channel  on  the  left 
bank.  The  bench  mark  is  a  circle  cut  on  the  downstream  side  of  the 
left  abutment.  Its  elevation  is  21.09  feet  above  the  water  surfioe 
when  the  gage  reads  zero. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  meaguremenis  of  Allegheny  River  at  Redhouae,  N.  }'.,  in  1904. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

heigH 

Di. 

CbUi«. 

April  10 

July  18 

Horton  and  Mott. .. -.. 

aq./ed. 
2,807 
1,108 

FLperaec 
4.97 
.99 

f\eeL 
3.68 

14,flD 
l,lffi 

C.  C.  Covert 

Mean  daily  gage  height^  infeelf  of  Allegheny  River  (U  Redhoneej  N.  F.,  for  1904, 


Day. 


Jan.a 


1.. 

2.. 

8.. 

4.. 

6.. 

6.. 

7.. 

8.. 

9.. 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20.. 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31... 


4.60 
4.50 
4.60 
4.50 
4.50 
4.50 
4.50 
4.60 
4.50 


Feb. 


4.50 


4.50 

4.50  I 

4.50  , 

4.6a  I 

7.00  j 

9.95 

9.40 

8.95 

8.10 

6.90 

6.45 

6.10 

5.40 

5.00 


4.70 
4.60 
4.85 
4.00 
4.80 
4.40 
8.60 
10.70 
9.85 
9.00 
8.10 
7.00 
6.00 
5.48 
4.90 
4.55 
4.40 
4.30 
4.10 
3.95 


Mar. 


4.58 
4.38 
4.00 
3.95 
3.85 
4.10 


6.10 
6.86 
8.60 
8.68 
8.00 
7.28 
8.76 
10.50 
10.10 
9.05 
7.82 
6.75 
6.12 
5.50 
5.12 
4.85 
4.60 
4.68 
4.70 
5.45 
5.88 
5.55 
8.25 
8.85 
8.98 
11.10 
10.70 
9.50 
8.20 
7.25 
6.88 


Apr. 


7.30 

8.86 

7.86 

7.28 

6.88 

6.66 

6.25 

6.12 

7.80 

8.32 

7.78 

7.50 

7.10 

6.50 

6.00 

5.50 

5.  70  i 

5.80  ' 

5.65  j 

5.35  ' 

5.20  I 

5.20  I 

5.00  j 

4.82  I 

5.22  I 

5.35  I 

5.20  1 

5.80  j 

6.30 

6.70  ' 


May. 


6.30 

6.90 

6.66 

6.26 

4.96 

4.82 

4.60 

4.48 

4.40 

4.25 

4.20 

4.12 

4.05 

3.90 

4.05 

4.22 

4.15 

4.20  ' 

6.15  ' 

6.20  I 

5.72  I 

5.35 

5.15  1 

5.80 

5.90 

5.65  I 

6.60 

6.45  I 

5.78  I 

5.65 

7..V)  '. 


Jane. 


7.82 
6.66 
6.06 
'5.56 
6.82 
6.06 
4.86 
4.60 
4.60 
4.42 
4.26 
4.00 
8.95 
8.80 
8.80 
3.75 
3.56 
3.50 
3.50 
3.48 
3.52 
3.62 
3.80 
3.65 
3.48 
3.40 
3.28 
3.20 
3.20 
3.20 


July. 


8.25 
8.66 
8.66 
8.40 
8.48 
8.82 
8.90 
8.75 
.3.60 
6.05 
6.00 
6.20 
6.45 
4.96 
4.40 
4.15 
3.95 
3.80 
3.70 
3.50 
3.48 
3.38 
3.  SO 
3.68 
3.45 
8.32 
3.30 
3.30 
3.68 
3.65 
8.45 


Aug. 


8.82 
8.28 
8.20 
8.20 
8.20 
8.20 
3.20 
3.12 
3.10 
8.00 
3.00 
3.00 
3.00 
3.00 
8.00 
8.00 
3.00 
3.00 
3.00 
8.15 
3.60 
4.00 
4.&5 
4.40 
4.15 
3.90 
8.90 
4.00 
8.70 
3.52 
3.45 


Sept.      Oct 


8.46 
8.38 
3.45 
8.70 
3.46 
3.40 
3.82 
3.30 
3.22 
3.20 
3.20 
3.20 
3.12 
3.10 
3.10 
3.10 
3.20 
8.25 
3.22 
3.12 
3.05 
3.00 
3.00 
3.05 
4.20 
4.75 
4.70 
4.45 
4.15 
4.60 


I 


NoT.»  D«.» 


4.50 

4.18 

4.05 

4.00 

3.88 

8.78 

8.70 

8.70 

3.80 

4.00 

4.70 

5.00 

5.10 

5.00 

4.70 

4.45 

4.25 

4.10 

3.95 

3.78 

3.68  ' 

4.15 

5. 10  I 

5.10 

4.90  I 

4.60  I 

4.60  I 

4.50  I 

4.30 

4.20 

4.00  ' 


3.90 
3.85 
S.80 


3..'i0 
3.50  I 
3.50 
3.4') 


3.50 
3.45 
3.45 
3.40 
3.35 
3.30 
3.30 
3.90 
3.30 
8.30 
3.30 
3.30 
8.25 
3.40 
3.90 


140 
140 
S.40 


8.72  3.40 

3.62  190 

ISO  I  135 

3.80  1  IK 


3.30 
185 
IS 


3.40      1« 
3.50      1« 


155 
!« 
1-50 
IM 
ISO 
150 
1» 
1.t2 
IfiO 
IK 

.V75 
5,45 
&05 
8.*' 


3.30      «« 

3.25      fi» 

....     5l4S 


"River 
b  River 


fn)zen  January  1  to  '23.    Ice  about  1  foot  thick, 
frozen  November  28  to  December  26. 


«  JOHIC80N/ 
J>  HOTT. 


ALLSGHENY   BITER   DRAINAGE   BASIN. 
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AIXEOHENT  RIYER  AT  KITTANNING,  PA. 

liis  station,  which  in  located  at  Market  Street  Bridge,  was  estab- 
led  August  18,  1904,  by  R.  J.  Taylor.  A  standard  chain  gage  is 
ted  to  the  outside  of  the  upstream  hand  rail  in  the  first  span  from 
i  left  bank.  The  length  of  the  chain  from  the  end  of  the  weight  to 
)  marker  is  38.67  feet.  Discharge  measurements  are  made  from 
)  downstream  foot  walk  of  the  five-span  steel  highway  bridge  to 
iich  the  gage  is  attached.  The  iniCial  point  for  soundings  is  the 
t  end  of  the  hand  rail  on  the  downstream  side  of  the  bridge.  The 
uinel,  which  is  broken  by  four  piers  at  the  station,  is  straight  for 
out  500  feet  above  and  for  1,000  feet  below.  The  current  is  swift. 
ith  banks  are  high,  clean,  and  do  not  overflow.  The  bed  of  the 
ream  is  composed  of  clean  gravel,  and  is  permanent.  The  water  is 
rproximately  3  to  4  feet  deep  in  the  first  three  channels  and  6  to  8 
et  deep  in  the  last  two  at  low  stages.  The  gage  is  read  twice  daily 
fS.  B.  Cochrane. 

The  observations  at  this  station  during  1^04  have  been  made  under 
le  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  measuremenU  of  Allegheny  River  at  KiUanning,  Pa,y  in  1904- 


Doe. 


Hydrographer. 


^IHtlS 

I9temberl9. 
i^itember  29. 


R.  J.  Taylor  . . 
E.  C.  Murphy 
N.C.  Grover.. 


Width. 


Ftei. 
620 
603 
720 


Area  of 
section. 


Mean 
velocity. 


Gaffe     I 
leight.   I 


heig] 


Dis- 
charge. 


I 


Sqjret. 
2,615 
2,602 
4,010 


Ft.  per  tee. 

0.82 

.79 

1.77 


Feet.  Second-Jl. 

2.  40  2, 140 

2.  26  2,  046 

4. 42  7,  087 


Uean  daily  gage  height,  infeety  of  Allegheny  River  at  KUtanning^  Pa.,  for  J 904. 


Auf* 


Scpt 

Oct, 

a.  10 

8.  JO 

%m 

4.00 

2.m 

4.00 

2.70 

8,  so 

2.80 

3.W 

8.50 

3.40 

8.ao 

3.40 

3.00 

3.10 

2. 70 

3.00 

a.  70 

2.m 

2.80 

2.f4i 

2.70 

3.10 

lao 

;t.60 

2.40 

4J!U 

lao 

i.»0 

130 

4.10 

Nov. 

3LM 
fl.00 
*.40 

8.30 
8.10 
a  10 
3.20 

8.00 

'Lm 
2rm 

2.rt0 

INO 

2.70 


2.30 

2.fi0 
2.70 
■2.80 
2,70 
%S0 
•2.N} 
2.tift 

ifio 

2,30 
2.70 

I  2.m 
;  ;i.m> 


Day, 


17. 

10. 
20. 
21. 
22. 

21. 

2B. 

•n. 

28. 

30. 
HI. 


Aug. 


4..W 

8.90 

3.90 

I  i-10 

|a."o 

'  ».  4U 


Sept. 


2.20 
2.40 

a.io 

2/20 
2.10 
2,« 
2,00 
2,00 
2.00 
2.0O 
S.40 

4.m 

4.10 


Oct. 

4,00 

8.70 

a.  50 

8.80 
i>.20 
3.30 
3.30 
4.30 
S.70 
B,00 
n.7« 
fi,lO 
4.70 
4.40 
4.10 


Nov. 

i«) 
<") 

t,:^^ 
2.40 
2.40 
2.10 
2,30 

2.  *0 
2.^0 
2.:«) 
-\»0 


I>ec> 

2,§0 
3.0O 
3.30 

3.00 
2.fi0 
2.W 
ft.  40 

7.30 
ft.  00 
11.90 
12.10 

\t\.m 
a  80 


iQage  out  of  order.    River  ntntioiiary  from  Novrnil  or  15  to  19,  inclusive. 
ft  Reading  tsken  to  top  of  ice,  DecemJ^er  12  to  31, 
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CHADAKOIN   RIVER   AT  JAMESTOWN,    N.    Y. 

Chadakoin  River  drains  Liake  Chautauqua,  entering  Allegheny 
River  in  Pennsylvania,  through  Conewango  Creek.  Lake  Chau- 
tauqua extends  in  a  northwest  and  southeasterly  direction,  iiaving  its 
head  at  a  distance  of  8  miles  from  Lake  Erie,  its  water  surface  being 
at  elevation  1,308  feet  abov6  sea  level  or  735  feet  above  Lake  Erie, 
The  drainage  area  above  the  foqt  of  the  lake  is  190.6  square  miles,  of 
which  20.8  square  miles  comprises  the  lake  surface,  which  represents 
10.9  per  cent  of  the  drainage  area.  The  land  tributary  to  the  lake  is 
very  rolling  and  the  soil  is  impervious.  Chadakoin  River  furnishes 
water  power  at  numeirous  dams. 

A  gaging  station  was  established  on  Chadakoin  River  April  3, 1904, 
by  R.  E.  Horton.  It  is  located  at  the  outlet  of  Lake  Chautauqua, 
near  Jamestown,  N.  Y.  The  gage  is  read  once  each  day  by  R.  L 
Carlson. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  R.  E.  Horton,  district  hydrographer. 

Discharge  measurements  of  Chadakoin  River  at  Jamestovm,  N.  11,  in  1904. 


Date. 


April  11  ... 
Julv  19.... 


Hydrographer. 


Horton  and  Mott. 
C.  C.  Covert 


Area  of 
section. 


Sq./ert. 
385 
290 


Mean 
velocity. 


Gfige 
leignt. 


heigl 


chargt 


Ft.pertcc.] 
2.88  ■ 
1.70 


Fed.     I  .Sflwi-A 


2.38 
1.90 


1,110 
494 


HKBOX, 
OTT. 
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Vii/y  gage  height^  infeetf  of  ChadaJboin  River  at  JameMown,  X.  Y.^for  1904. 


Day. 


Apr.    I  May.     Jane. 


July.      Aug.      Sept. 


3.00 
2.96 
3.00 
2.96 
2.85 

2.85 

2.80 

2.80 
2.80 
2.70 
2.80 
2.65 
2.60 
2.70 
2.60 
2.50 

2.70 
2.50 
2.40 
2.40 
2.30 
2.20 
2.30 
2.80 
2.30 
2.30 
2.40 
2.30 

2.20 

2.80  I 

2.30  i 

2.20  ' 

2.30 

2.20 

2.10 

2.10 

2.00 

2.10 

2.10 

2.00  ' 

1.90 

1.90 

1.80  ; 

2.10 
1.90 
2.00 
2.10 
2.20 
2.20 
2.08 
2.10 
2.80 
2.20 
2.30 
2.50 
2.40 
2.20 
2.10 
2.20 


2.40 

2.60 

2.80 

2.40 

2.60 

2.60 

2.40 

2.40 

2.30 

2.20 

2.30 

2,10 

2.00 

2.10 

1.90 

2.10  I 

■2.00 

2.10 

2.10  I 

2.00  • 

2.20 

2.30  ' 

2.20 

2.00  ' 

2.10 

2.00 

'2.10  ; 

1.80  i 

2.00 

1.80 


I 


1.90 
2.00 
1.90 
2.00 
1.90 
2.00 
2.00 
2.00 
1.80 
2.20 
2.40 
2.30 
2.80 
2.30 
2.20 
2.20 
2.10 
2.20 
1.90 
1.80 
2.20 
1.80 
2.20 
1.80 
2.00 
2.00 
2.10 
2.10 
2.10 
1.80 
2.00 


1.90 
1.80 
1.70 
1.60 
2.20 
2.00 
2.00 
2.10 
1.80 
1.80 
1.80 
1.70 
1.80 
2.10 
1.70 
1.70 
1.90 
1.70 
1.40 
1.90 
1.80 
1.90 
1.80 
1.80 
1.80 
1.70 
1.50 
1.90 
1.70 
1.60 
1.50 


1.60 
1.40 
1.60 
1.50 
1.50 
1.40 
1.10 
1.10 
1.10 
1.20 
1.10 
1.10 
.90 
1.10 
1.20 
1.50 
1.30 
1.20 
1.20 
1.10 
.90 
.80 
.80 
.«0 
1.50 
1.40 
1.30 
1.40 
1.30 
1.40 


Oct.        Nov. 


i 


1.20 

1.60 

.80 

.70 

.80 

.80 

.80 

.80 

1.30 

1.40 

1.40 

1.50 

1.50 

1.60 

1.40 

1.20 

1.20 

1.20 

1.20 

1.20 


1.90  ' 
1.90  ! 
1.90 
1.00  j 
2.00 
2.00  I 


2.00 
2.00 
2.00 
2.00 
1.80 
2.00 
1.60 
1.80 
2.00 
1.80 
1.80 
1.80 
1.90 
1.90 
1.80 
1.80 
1.80 
1.70 
1.70 
1.80 
I.IO 
1.90 
2.00 
2.00 
2.00 
2.00 
2.00 
1.80 
1.80 
1.70 


Dec. 


1.70 
1.70 
1.80 
1.70 
1.70 
1.90 
1.60 
l.(X) 
1.60 
1.50 
1.80 
1.80 
l.fO 
1.50 
1.40 
1.40 
1.50 
1.50 
1.50 
1.50 
1.50 
1.40 
1.50 
1.50 
1.60 
2.00 
1.80 
1.90 
1.90 
2. 10 
2.00 


KI8KIM1NITA8   RIVER   AT   8ALINA,  PA. 

s  station  was  established  August  17,  1904,  by  K.  J.  Taylor.  It 
ated  at  the  highway  bridge  between  the  village  at  Saliiia,  Pa., 
he  Pennsylvania  Railroad  station,  and  about  200  feet  from  the 
.  A  standard  chain  gage  is  bolted  to  the  outside  of  the  hand 
>n  the  downstream  side  of  the  bridge.  The  length  of  the  chain 
the  end  of  the  weight  to  the  marker  is  80.70  feet.  Bench  mark 
is  a  chisel  draft  on  a  shelf  on  the  downstream  corner  of  the 
abutment.  Its  elevation  is  5.77  feet  above  the  datum  of  the 
Bench  mark  No.  2  is  a  chisel  draft  on  the  top  of  the  down- 
n  corner  of  the  right  abutment.  Its  elevation  is  30.89  feet 
>  the  datum  of  the  gage.  Discharge  nK^asurcinents  are  made 
the  downstream  side  of  the  two-span  steel  bridge  to  which  the 
is  attached.  The  initial  i)oint  for  soundings  is  the  right  end  of 
iiard  rail  on  the  downstream  side  of  the  bridge.  The  channel  is 
1KB  128—05 4 


5#> 
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(so.  IS 


-cnoftLC  5«r  A>.Hit  31  ♦>  5w€  *S>re  ;uid  for  5«w>  feet  below  the  stiUioi 
Tiif  rtcrr^oc  >^  >'vift.  Botk  hMik>  itne*  high^  Tock\\  clean,  and  are  _. 
^a:Svv"«  »if  ^MT«4?v.  T^  Vd  of  the  >trauii  is  composed  of  rock  ul 
>^  .-kita  ssi  p-miiT'Tnff  At  k^v  >tsis^^  ^1  the  water  passes  benead 
caiff  r%ti:fi  ^pax  o<  t^  Sriiae^.  W:uer  will  be^n  to  flow  beneath  di 
Vft  -fiaBL  vWK  cue  o^  nf*i>  about  l.o«»  to  1.70  feet.  At  such  timi 
a*f  ^rafi^-  ia  tie  ifft  ^riiaKsri  i<  too  Ludlow  to  mea^ure^  but  the  velocil 
3Bac  s^  «ft«E3BaM  nfrr  ck>?etT.     The  sage  is  read  once  each  day  1 

TW  o£ii!«rf:atXNa<  at  tkis  >tatioQ  during  l^H  have  been  made  und 
tbe  >i:rvctxMi  of  N.  t\  Gncw^r,  district  hydrogrrapher. 

tf  K'%*it*'nimi6&  Kirirr  -tI  SUina,  Ptt.,  in  1904. 


Aiwa*  :r R  w'  TakTV?r 


»4«r 

W^»fc2L 

GaKe 
height. 

Chan 

¥»ML 

>f..>rf. 

/?-  prr  f^e. 

Frrt. 

SeroTU 

vss. 

<.»*>i> 

±4S 

1.50 

LT 

144 

161 

1.74 

1.22 

r 

140 

ISS 

1.32 

1.07 

}§^ff%  icvt  j^frp:  Wv/ftf.  '%  y-t^  :■'  K%skiM*m^Sa*  Rifrr  ni  Saiina,  Pa.,  for  1904. 


-^ 


A\ac    5<cc    vVc    NvT    r»fc. 


r^T. 


Au|r.  Sept.;  Oct.    Nov.   D 


IS-. 
14  -. 


:  >.v 
:  iv 
:  vv 


A* 


•^     :  r.V       i\ 


a  River  frozen  irv^as  IVxvs.ttr  1 1  to -4.  inclusive. 
^ December  IK  water  ruaniny  oror  ice. 


1.40 

1.40 

1.10 

1.40 

1.J2 

1. 12 

1.40 

1.20 

1.10 

l-3l» 

1.15 

1.10 

l.l.S 

1.10 

1.10 

1.15 

1.10 

1.10 

1.10 

1.-20 

l.l^ 

1.00 

1.55 

1.05   ^ 

1.02 

1.45 

1.02    <•. 

1.02 

1.46 

H>2 

1.00 

1.30 

1.02       ■ 

1.00 

l.'iO 

1.02       < 

1.00 

1.20 

1.00     : 

1.00 

1.15 

1.00    ^1 

1.15 

d\ 

rice 
rflce 

STone. 
gx>tKe- 

BLACKLICK  CREEK  AT  BLACKLICK,  PA. 

This  station  was  established  Aucfust  lt>,  UKH,  by  R.  A.  Taylor, 
is  located  at  the  covered  wooden  highway  bridge  one-fourth  mile  f  r 
the  railway'  station  at  Blacklick.     A  standard  chain  gage  is  spiked 
the*  floor  on  the  upstream  side  of  the  tirst  sjwn  near  the  left  Im 
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rjfce  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
Dl.T.32  feet.  The  bench  mark  is  a  chisel  draft  on  top  of  upstream 
ner  of  left-hand  abutment;  elevation  15. H3  feet  above  the  datum  of 
(gage.  During  low  water  discharge  measurements  are  made  by 
ding  just  below  the  bridge.  At  high  water  discharge  measure- 
lents  are  made  from  a  coal-mine  tipple  crossing  the  stream  one-fourth 
Snile  above  the  bridge  to  which  the  gage  is  attached.  The  channel  is 
?^idiVided  at  this  point  by  piers  into  three  channels  at  both  low  and  high 
L  water.  The  gage  is  read  once  each  day  by  Mark  Maynard. 
J'  The  observations  at  this  station  during  11^04  have  been  made  under 
■;  the  direction  of  N.  C.  Grover,  district  hydrographer. 

Dutcharge  measurementJi  of  Blacklick  Creek  at  Blacklick^  Pa.,  in  1904- 


Date. 

August  12. 
September 
September 

20.. 
30.. 

Hydrographer. 

Width. 

Area  of          Mean 
section.  •     velocity. 

Sq.fret.       Ft.jter  »ftc. 

242  1          0.  26 

61  '            .74 

37              .  62 

Gage     !      DfK- 
hclght.       charge. 

R.  J.  Taylor . 
E.  C.  Murphy 
N.  C.  Grover. 

Feet. 
205 
130 
100 

Feet,      j  fkamtl-fl. 
2.02                63 

1.94               45 
1.84                2.'? 

Mean  daily  gage  height^  in  feet,  of  Blacklick  Creek  at  Blacklick,  Pa. 

,  for  1904. 

Day. 

Aug. 

Sept. 

Oct.    Nov. 

Dec.  : 

2.05  |.  17.. 
2.30  ;    18.. 
2.  '25  ,    19. . 
2.25      20.. 
2.30      21.. 
2.30   1  22.. 
(a)      I23.. 
la)    1    24.. 
(n)    '■    25.. 
(«)        26.. 
('«)    .27.. 

(«)  ':  28.. 

(a)        29.. 
('»)       30.. 
(")        31.. 

(") 

Day.               Aug.   Sej 

1           1 

>t. 
15 
TO 

Oct.    Nov.    Dec. 

1.88 
1.90 
1.92 

1.95     2.00  : 
1.92     2.00  i 
1.85     1.98  ! 

1  2.18     2. 

2. 15  '  2. 

2.12     2. 

2.22  1  2.15      (") 
2.20     2.15  !    («) 
2.10     2.12  I    Ht\ 

1.90     1.85     1.95  1 

2.02     1.95     2.00     2.00       (») 

1.90     1.90 
1.90     2.10 
L90     2.15 
1.90     2.10 
2.00     2.00 
3.10     2.00 

1.90 
1.90 
2.00 
2.10 
2.15 
2.20  ! 

2. 20     1. 90  '  2. 2o     2. 00      («) 

2.32     1.90  1  2.6.1     1.98      en 

' 

2.42     1.95  1  2..V>  '  1.9o      (") 

2.35      l.a5  '  2.45     1.90'    {b) 

2. 2.=>     2. 00  '  2.  :J0     2. 0()       4. 20 

».: 

2. 50     'lAYl'  2. 20     2. 00       ;i.  90 

U...            

X3S     2.36     2.25 
2.  JO     2.62     2.30 
2.02     2.50     2.2.=) 
2.00     2.45     2.20 
2.20     2.30     2.20 
2.25     2.30     2.15 

2.2i)     2.a')     2.20  !  2.00       JkIW) 

12 

2. 0«     2. 02  1  2.  l."i     2. 00       r>.  :iO 

B 

l.iW     2.00  ,  2. 10     2.00        I.. 30 

M.. 

1.95     2.00  '2.10     'J.  Oo       3.  SO 

U , 

1. 90    2. 00    3.  TO 

K 

;        1 

nice 

^  I«M'  went  (>ul. 

MONONGAHEIiA  RIVKR  DRAIN  AGK  BASIX. 

Monongahela  River  is  forniod  n(»ar  Fairinont  in  Marion  County, 
in  the  northern  part  of  West  Vir<rinia,  by  the  union  of  its  West  ¥ovk 
with  Tygarts  Valley  River.  The  ln^adwutors  of  the  hitter  stream  lie 
on  the  slopes  and  in  the  vaUevs  of  tlie  Ai)palachian  Mountains  near 
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the  eastern  boundary  of  West  Virginia;  thence  they  flow  northward, 
draining  a  hilly  and  mountainous  country.  The  West  Fork  has  its 
headwaters  west  of  those  of  Tygarts  Valley  River  in  the  central 
part  of  West  Virginia;  thence  they  flow  northerly,  draining  a  hilly 
country. 

The  principal  tributaries  of  Monongahela  River  below  Fairmont 
are  Cheat  and  Youghioghen}'  rivers,  both  entering  from  the  east 
Cheat  River  drains  a  rugged,  mountainous  district  in  northern  West 
Virginia,  and  flows  into  Monongahela  River  near  Point  Marion,  Pa. 
Youghiogheny  River  drains  a  mountainous  district  of  Maryland  and 
Pennsylvania,  and  enters  the  Monongahela  about  15  miles  above 
Pittsburg.  The  basins  of  all  of  these  tributary  rivers  have  steep 
slopes  'and  collect  and  discharge  their  waters  quickly,  with  the  result 
that  the  Monongahela  is  liable  to  the  excessive  freshets  for  which  it 
is  noted.  The  whole  basin  was  once  heavily  timbered,  but  has  been 
quite  thoroughly  cleared  except  about  the  upper  waters  of  the  princi- 
pal streams.  Little  water  power  is  used  in  the  basin.  Navigation 
extends  to  Fairmont. 

CHEAT   RIVER  NEAR   MORGANTOWN,  W.  VA. 

A  cable  station  was  established  July  8,  1899,  by  E.  G.  PauUt 
Uneva,  about  7  miles  from  Morgantown,  W.  Va.  On  July  :^6, 19<'l 
the  cable  was  moved  about  1  mile  downstream,  in  order  to  .secure  a 
more  satisfactory  cross  section  and  better  facilities  for  observing  gage 
heights.  An  inclined  timber  gage  was  established  at  the  present  sta- 
tion August  21,  1902.  It  is  located  275  feet  below  the  cable  and  b 
inclined  up  to  G.5  feet,  above  which  point  readings  are  taken  on  a  ver- 
tical timber  spiked  to  an  ash  tree.  On  September  28,  1904,  a  stAndard 
chain  gago  was  installed  by  N.  C.  G rover  on  the  new  steel  bridge, 
known  as  Ice's  forrv  l)ridge,  and  near  the  site  of  the  tirst  cable,  and 
both  gages  have  l)oen  read  during  the  remainder  of  the  3'ear.  They 
were  set  to  read  the  same,  and  their  records  have  checked  very  closely. 
The  published  record  is  that  for  the  inclined  gage.  The  channel  l^ 
straight  for  about  800  feet  above  and  1,200  feet  below  the  station. 
The  right  bank  is  low  and  liable  to  overflow;  the  left  bank  is  higl'- 
The  bed  of  the  stream  is  of  rocks  and  gravel  and  the  current  isslii|r 
gish.  The  bench  mark  is  a  mark  on  the  face  of  a  sandstone  rock  »t 
the  edge  of  the  road,  20  feet  downstream  and  30  feet  back  from  the 
gage.      Its  elevation  above  gage  datum  is  21.13  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  h^^drographer. 
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DMuirge  meaauremerUs  of  Cheat  River  near  MargarUown,  W.  Va.,  in  1904. 


Date. 

Hydrogmpher. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

; 

mber  16  . . 

J.C.HoytandW.E. 
Hall. 

R.  J.  Taylor 

Feet. 
300 

275 

1,226 

887 

fMper9ec. 
0.63 

.15 

Ftel. 
2.60 

2.00 

Sec-feet. 
773 

136 

i»  ilaily  gage  height ^  infeet^  of  Cfieat  Riper  near  AforganUnvriy  W.  Va.,  for  1904. 


Jan. 

3.30 

3.25 

"8.50 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

11.00 

a21.00 

MO.  80 

7.60 

5.95 

5.05 

4.40 

3.80 

3.75 

3.65 

3.60 


Feb.      Mar. 


3.60 

3.00  ; 

3.25 

3.15 

3.00 

3.00 

4.90  j 

8.60  I 

6.30 

5.35 

4.65 

4.00 

3.60  I 

3.65  ! 

3.80 

3.40  ' 

2.95  ' 

3.15 

3.00 

3.15 

3.65 

5.70 

5.45 

6.05 

5.40 

4.65 

4.20 

3.95 

5.15 


6.40 
6.80 
7.20 
8.30 
6.40 
5.50 
6.10 
7.40 
6.60 
5.70 
5,15 
5.05 
4.90 
4.55 
5.15 
4.95 
4.40 
4.35 
4.45 
4.45 
5.10 
5.65 
8.20 
7.80 
6.30 
5.85 
6.00 
5.:«) 
4.65 

4.:jo 
4.  :i.-> 


Apr. 


6.40 

6.50 

6.95 

5.10 

4.65 

4.30 

4.15 

4.05 

4.05 

4.15 

4.00 

8.85 

3.80 

3.85 

3.70 

3.95 

5.05 

4.65 

4.25 

4.00 

3.80 

3.60 

3.45 

3.35 

3.55 

4.70 

6.60 

7.40 

6.30  I 

6.05 


May. 

6.25 
5.85 
4.95 
5.00 
4.65 
4.20 
3.ft5 
8.75 
3.55 
3.75 
3.75 
3.45 
3.30 
3.25 
3.40 
3.70 
3.a5 
3.70 
7.20 
6.60 
6.70 
6.80 
6.20 
4.90 
4.45 
4.10 
4.U5 
4. 15 
3.90 
3.70 


June. 
3.40 

July. 

3.60 

3.45 

4.00 

3.50 

3.65 

3.90 

3.35 

3.86 

3.00 

4.80 

3.00 

4.30 

3.65 

4.10 

3.60 

3.85 

3.40 

3.70 

3.30 

3.50 

3.56 

3.30 

3.60 

3.10 

3.35 

2.90 

3.06 

2.86 

2.80 

2.86 

2.70 

2.76 

2.55 

2.90 

2.56 

1    2.95 

2.35 

2.70 

2.30 

3.25 

2.75 

4.30 

3.00 

4.75 

3.25 

3.45 

2.80 

3.30 

2.60 

2.95 

2. 45 

2.85 

2.55 

2.85 

2.45 

3.05 

2.50 

3.80 

2.  X> 

! 

'■■'" 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2.16 

1.80 

1.60 

2.00 

2.00 

2.26 

1.86 

1.86 

2.00 

2.05 

2.16 

1.86 

1.90 

1.90 

2.20 

2.35 

1.86 

1.90 

1.90 

2.10 

2.66 

1.86 

1.90 

1.90 

2.10 

2.36 

1.80 

1.85 

1.90 

2.60 

2.25 

1.76 

1.85 

1.82 

2.50 

2.30 

1.76 

1.90 

1.80 

2.50 

2. 15 

1.76 

1.80 

1.80 

2.60 

2.05 

1.76 

1.90 

1.80 

2.40 

2.05 

1.76 

1.95 

1.80 

2.36 

2.00 

1.76 

2.00 

1.80 

2.20 

2.05 

1.75 

2.05 

1.80 

2.15 

2.06 

1.85 

2.76 

1.80 

2.05 

2.06 

1.86 

2.30 

1.90 

2.15 

1.95 

2.10 

2.20 

1.95 

2.15 

1.96 

1.95 

2.16 

1.88 

2.10 

1.96 

2.00 

2.06 

1.90 

2.20 

2.00 

1.90 

2.00 

1.90 

2.20 

1.95 

1.85 

2.00 

1.90 

2.20 

2.35 

2.20 

1.90 

2.05 

2.15 

2.10 

2.10 

2.00 

2.10 

2.  ID 

2.40 

1.90 

2.00 

2.35 

2.00 

2.55 

1.85 

2.10 

2. 45 

2.60 

2.55 

1.80 

2.10 

2. 10 

8.20 

2.40 

1.75 

2.00 

2.40 

7.20 

2. 20 

1.75 

2.00 

2. 35 

7.20 

2.05 

1.70 

2.10 

2.05 

6.  HO 

1.95 

l.fiO 

2.00 

2.10 

5. 40 

1.85 

l.TiO 

2.00 

2.00 

4.20 

l.s.'. 

2.00 

3.  H5 

alee  gorge  January  3  to  22. 


b  Ice  passed  out  January  23. 
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STBEAM   MEASUREMENTS   IN   1904,  PART   V. 


[K0.1& 


YOUGHIOGHENY   RIVER  AT  FRIENDSVILLE,  MD. 

Youghiogheny  River  rises  in  Garrett  County ,  Md.,  flows  in  a  north- 
westerly direction  into  Pennsylvania,  and  is  tributary  to  Mononga- 
hela  River  15  miles  above  Pittsburg.  Its  source  is  on  the  western 
slope  of  the  Allegheny  Mountains,  at  an  elevation  of  about  2,900  feet. 
The  average  fall  of  the  stream  for  19  miles  above  its  mouth  is  about 
2  feet  per  mile,  but  above  this  point  it  soon  increases  to  an  average 
fall  of  nearly  5  feet  per  mile.  The  river  is  liable  to  excessive  fresh- 
ets and  the  height  of  floods  above  low  water  ranges  between  15  and 
30  feet.  The  following  heights  of  the  high  water  of  February,  1891, 
above  low-water  stage,  at  various  points  in  Pennsylvania,  were  fur- 
nished by  George  M.  Lehman:  Whikett,  13  feet;  Jacobs  Creek,  10 
feet;  Smithton,  14  feet;  Port  Royal,  17  feet;  Snyder,  16  feet;  West 
Newton,  20  feet;  Suterville,  22  feet;  Buena  Vista,  26.5  feet;  Coulter- 
ville,  28.5  feet;  Boston,  29  feet;  McKeesport,  28.5  feet. 

A  measurement  of  the  flow  of  Youghiogheny  River  was  made 
October  13,  1892,  with  surface  floats,  at  Ohiopyle,  Pa.,  by  Kenneth 
Allen,  in  connection  with  an  investigation  of  a  water  supply  for  the 
works  of  the  H.  C.  Frick  Coke  Company.  It  was  during  a  period  of 
extreme  drought,  and  the  discharge  was  found  to  be  106  second-feet 

The  station  at  Friendsville,  Md.,  was  established  by  E.  G.  Paul  on 
August  17, 1898.  The  standard  chain  gage  is  located  on  the  upstream 
side  of  the  right  span  of  the  bridge  and  is  nailed  to  the  guard  rail. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
20  feet.  A  United  States  Geological  Survey  bench  mark  cousisting 
of  an  aluminum  tablet  disk  marked  "1501,"  is  set  in  the  foundation 
corner  stone  of  the  southeast  corner  of  Friend's  store;  elevation  33.1' 
feet  above  the  datum  of  the  gage.  The  initial  point  for  soundinjr*  i** 
a  point  15  feet  back  from  the  face  of  the  right  abutment  on  tbe 
upstream  side  of  the  bridge.  Measurements  are  made  from  the  iron 
highway  bridge  connecting  the  east  and  the  west  portions  of  the  vil- 
lage. The  channel  is  straight  for  several  hundred  feet  above  and 
below  the  bridge.  The  bed  is  rocky  and  the  banks  are  high  and  no( 
subject  to  overflow.  The  gage  is  read  twice  daily  by  J.  H.  Cn\)\^^- 
This  station  was  discontinued  December  81,  1904. 

Th(»  observations  at  this  station  during  1904  have  been  made  uii^p'" 
the  direction  of  N.  C.  Grovor,  district  hydrogmpher. 

Discharge  inejimireinnit  of  }'onghi(j<jhnei/  River  at  Friendsville^  Md,^  in  1904- 


Date. 


July 


Hydrogmpher. 


Width. 


Fed. 

J.O.  HovtiindW.K.  145 

Hall.  ' 


Area  of 
.section. 


Sfi.fcd. 

:U4 


Mean       i     Gage         I'"^ 
velocity.        height.     rh«n.'»' 


Ft.peracc.         Fed.      ■^'"^ 
0.  46  ,       4.  30 


rsh  HOVT. 


]       MOXONOAHELA    RIVER    DRAINAGE    BASIK. 
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ftan  daily  gdtje  height,  in  feet,  of  YoiighitKfheny  River  at  fVientlitville,  Md.,  for  1904. 
Day.  Jaii.u    Ffh.«»    Mar. 


I 


Apr.     May.    Jun«'.    July.    Aug.     Sopt.     Oct, 


4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
4.30 
5.40 
5.90 
6.30 
7.50 
H.20 
8.60 
9.40 
6.70 
6.00 
6.70 
5.50 
5.60 
5.80 
5.70 
5.50 


5.40 
5.10 
5.00 
4.80 
4.60 
4.50 
6.30 
6.00 
6.50 
6.30 
6.20 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
5.90 
6.40 
6.20 
6.00 
6.30 
6.80 
7.40 
7.60 
8.20 


S.00 
7.60 
6.80 
6.40 
6.10 
6.00 
5.90 
6.30 
6.60 
6.40 
6.20 
5.90 
5. 70 
5.40 
6.20 
5.00 
4.90 
4.  SO 
5.00 
5.20 
5.30 
5.60 
6.80 
5.60 
5.70 
5.90 
6.00 
6.30 
6.20 
6.10 
6.90 


5.70 

6.60 

5.50 

5.50 

5.30 

6.10 

5.10 

5. -20 

5.10 

5.00 

5.00 

4.90 

4.80 

4.80 

4.70 

4.80 

4.80 

4.80 

4.80  I 

4.70  I 

4.70  I 

4.70  I 

4.80 

4.80 

4.80  I 

5.20  I 

6.60  I 

5.80  I 

5.60 

5.40 


5.40 
5.80 
5.30 
5.30 
5.20 
5.10 
4.90 
4.80 
4.80 
4.70 
4.60 
4.60 
4.60 
4.50 
4.50 
4.40 
4.:jO 
5,30 
6.70 
6.80 
6.70 
6.50 
6.10 
5.80 
5.50 
5. 20 
5. -20 
5.00 
5.00 
5.00 
5.00 


4.90 
4.90 
4.90 
4.90 
4.80 
4.80 
4.70 
4.90 
4.80 
4.70 
4.60 
4.50 
4.40 
4.40 
4.30 
4.30 
4.30 
4.30 
4.30 
4.40 
4.50 
4.50 
4.70 
4.80 
4.70 
4.60 
4.50 
4.50 
4.60 
4.70 


4.60 
4.50 
4.50 
4.40 
4.50 
4.40 
4.30 
4.40 
4.50 
4..'jO 
4.60 
4.50 
4.50 
4.40 
4.30 
4.20 
4.10 
4.20 
4.00 
4.00 
4.00 
4.00 
4.10 
4.10 
4.20 
4.10 
4.10 
4.00 
4.00 
4.00 
4.10 


4.00  I 

4.00  ' 

4.00 

4.00  I 

4.10  . 

4.00 

3.90 

3.90 

3.90 

3.90 

3.80 

3.80  ■• 

3.80  I 

3.80  I 

3.70  i 

3.70 

3.70  I 

3.70  I 

3.70  , 

3.70  I 

3.80 

3.80 

3.80 

3.90 

3.90 

3.90 

3.80 

3.80 

3.80 

3.80 

3.80 


3.80  j 

3.80  I 

3.80  , 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.80 

3.  MO 

3.80 

3.80 


3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.90 
8.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 


Nov.     IVc.a 


3.80 
3.80 
3.80 
3.  BO 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
3.80 
8.80 
3.80 
8.80 
3.90 
3.90 
3.90 
3.90 
3.80 
3.80 
3.90 
3.90 
3.90 


3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
3.90 
4.60 
4.S0 
5.90 
7.80 
8.60 
8.30 
7.50 
6.70 
5.90 
5.40 
5. 10 


«  Frozen  durinj^  (lortiouH  of  January.  Fehruarj'.  and  Dtn-embtT. 
aiing  UtbU  for  Youghioyheny  River  at    FrinuhiiUe,  Md.,  from  January  7,  I90;J,  to 

DecemhtrSIy  1904. 


ss. 

iHach&nre. 

h^'Sft 

..  .         r 

helKht. 

IiiM-haixc 

Fret. 

i   I)Is<harKe 

Art 

SfiCWltf Jrtf. 

>trf. 

Sicowl/td 

3.6 

12 

4,4 

2:w    ' 

o.fi 

I,15() 

(>.8 

2,512 

1IS5 

1» 

4.5 

m) 

5.7 

1,2()0 

6.9 

2,626 

!17 

25 

4.tJ 

:yii   , 

5.K 

L.S72     , 

7.0 

2,  740 

3.75 

35 

4.7 

m\   , 

5.** 

1 ,  4S<) 

7.2 

2,  968 

18 

45 

4,  H 

4*M 

i\J} 

i.mx)    , 

7.4 

j     :^,  m> 

ftK 

5.5 

4.** 

nm 

n.  I 

1.714 

7.6 

!       3, 424 

:j,9 

a^ 

5.  0 

tm 

(L  2 

1,H2H     1 

7.8 

:?,  652 

%.% 

77 

5,1 

HHh 

^^:t 

1,942     ! 

8.0 

3,  880 

io 

9iJ 

5.  2 

770 

^i.4 

2.  ().')<) 

8.5 

4,  450 

4.1 

120 

5.  :t 

Wj2 

tl  r> 

2.  170 

9.0 

5,  020 

VI 

151) 

5.4 

la^ 

t\.  ri 

2,  284 

9.5 

5,  5U0 

U 

la^ 

5.  r* 

Ijl-Vl 

»i.  r 

2,  :«>8 

^~JL_^^ 

*•*€  above  table  in  applicahh'  only  f(.r  oiM-n-chanrifl  ronditioiiH.     Curve  not  wfll 
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[salA 


EiAlmaivd  immthhj  dMtargeof  Yaiujhhtgtt^ny  River  lU  PriendBville^  Md.yfor  mi 
[DTAinagv:  area,  295  square  milest.] 


Month. 


January  «... 
Fehniary".- 
Man^l) ...... 

April 

May 

June 

July 

AugU8t 

September . . 

Octol)er 

November  . , 
December  «  . 


The  ye^r 


I 


DLsehuxe  in  set'ond-feet. 

RunHkff. 

Maximum. 

1 

Minimum.  ,    Mean. 

1 

Seeoud-feet    r^  ^u :. 

.5, 476 

185  'l,  159 

3.93    '     4.53 

4,108 

280  'l,667 

5.W    '     6.(19 

3,880 

464    1,551 

5.26         6.06 

1,372 

400  1     703 

2.:«    1     2.66 

2,512 

230       883 

2.99         3.4o 

530 

185  '    :«i 

1.19    ,     1.33 

340 

90       185 

.627         .73 

120 

25         55.3 

.187  1      .216 

45 

45 

45 

.153         .171 

65 

45 

61.1 

.207!      .•»! 

65 

45 

49.7 

.168         .187 

4,564 

65 

802 

2.72    ;     3.H 

5, 476 

25 

626 

2. 12       28..SI) 

n  January,  February,  and  December  approximate  on  account  of  ice  during  portiomt  of  the  numths. 
YOUGHICKmEXY   KIVER   NEAR  CX)NFLUENCE,  PA. 

This  station  was  established  September  15,  1904,  by  E.  C.  Murphy. 
It  is  locatiKl  at  the  highway  bridge  about  one-half  mile  from  the  rail- 
way station  at  tvonfliumce.  Pa.  A  standard  chain  gage  is  favStenodto 
the  downstream  hand  rail  of  the  bridge.  The  length  of  the  chain 
fi-om  the  end  of  the  weight  to  the  marker  is  28.23  feet.  Bench  luark 
No.  I  is  a  cross  on  the  head  of  a  rivet  in  the  bedplate  at  the  right 
abutment  on  the  downstream  side.  Its  elevation  is  20.53  feet  above 
th(»  datum  of  the  gage.  B(»nch  mark  No.  2  is  a  cross  on  the  lover 
chord  of  the  bridge  luider  the  gage  box.  Its  elevation  is  20.2vS  feet 
above  gage  datum.  Discharge  measurements  are  made  from  the 
upstream  side  of  the  two-span  steel  bridge  to  which  the  gage  i^ 
attaclied.  The  initial  i)oint  for  soundings  is  the  centi»r  of  the  bridge 
pin  over  the  right  abutment  on  the  upstream  side  of  the  bridge.  The 
channel  is  straight  for  about  2(K)  feet  above  and  for  5(X)  feet  l>elow  the 
st^ition.  The  current  is  swift.  The  right  bank  is  high  and  doe> 
not  overflow.  The  left  bank  is  low,  clean,  and  overflows  during  higt^ 
water.  The  bed  of  the  stream  is  locky.  There  are  two  channels  at 
all  st^iges.  There  is  a  small  cobble-stone  dam  alK)ut  4  to  (I  inche* 
high  under  the  })ridge.    The  gage  is  read  oncedail}^  by  L.  L.  Mountain- 

The  observations  at  this  stiition  during  1904  have  been  made  under 
the  direction  of  N.  C  Gvovew  district  hydrographer. 
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D'utrfuiryt^  metudireineni*  of  Youghiogheny  River  near  (hnftuenee^  Pa.,  in  1904* 


iMte. 


Jly7a 

J^pteinber  12 . . 
i^ptemlxT  27  . . 


Hydroirntpher. 


Hoyt  and  Hall 
E.C.  Murphy. 
N.  C.Grover.. 


Width. 

Area  of 
section. 

Feet. 
235 
78 
190 

Sq./eet. 

379 

64 

80 

Mean  Gairc 

velocity.    I    height. 


Feft  per  sec. 

1.40 

.55 

.54 


/fee/. 


1.30 
1.37 


Dis- 
charge. 


Sec-feet. 
530 
35 
43 


oMeamired  at  railnmd  bridge  Ih*1ow  Junction  of  C!aMHelman  River. 
ffan  daily  gage  height,  in  feet,  of  Youghiogheny  Ritfer  near  Confluence,  Pa.,  for  1904. 


Day. 

.*^«pt. 

Oct. 

I.:i0 
1.30 
1.30 
1.25 
1.26 
1.25 
1.25 
1.80 
1.35 
1.35 
1.40 
1.40 
1.40 
1.70 

Nov. 

1.35 
1.35 
1.35 
1.35 
1.30 
1.30 
1.30 
1.30 
1.30 
1.35 
1.85 
1.35 
1.35 
1.35 
1.35 
1.35 

Dec.    ! 

Day. 

17 

IH 

Sept. 

1.35 
1.35 
1.35 
1.35 
1.40 
1.40 
1.55 
1.55 
1.50 
1.40 
1.40 
1.35 
1.35 
1.85 

Oct. 

Nov. 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.40 

Dec. 

1.40 
1.40 
1.40 
1.40  . 
1.40 
1.40 
1.40 
1.40  1 
1.40  ! 
1.40  1 

(") 
(«) 
(«) 
(") 
(«) 
(«) 

1.60 
1,60 
1.50 
1.45 
1.40 
1  40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.^ 
1.35 
1.35 
1.35 

61  60 

(") 
(«) 
(") 
(«) 
(") 
(fi) 

19 

1 

20 

21  .             

• 

22 

23 

I... 

24             

ftl  fO 

» 

25       

<'4.H0 

1. 

2fl 

4.25 

27 .' 

4.50 

^.. 

28 

4.90 

I.... 

29    

3  80 

»... . 

30 

3.00 

*... 

1.70 
1  (» 

31 

2.70 

y... 

1.35 

■• 

a  Frozen. 


fc  Hole  cut  in  ice  and  gage  read  to  surface  of  water. 


<•  Ice  gone  out 


GAS8KLMAN    RIVER  AT  CONiXUENCE,  PA. 

This  station  was  established  September  15,  11K)4,  by  E.  C.  Murphy, 
t  is  located  at  the  highway  bridge  in  Confluence,  Pa.,  about  500 
'ards  from  the  railroad  station.  A  standard  chain  gage  is  fastened 
0  the  upstream  hand  rail  of  the  bridge.  The  length  of  the  chain 
rom  the  end  of  the  weight  to  the  marker  is  21.41  feet.  Bench  mark 
"fo.  1  is  a  chisel  draft  marked  with  paint  on  the  right  abutment  on 
he  downstream  side.  Its  elevation  is  I7.SS  feet  al)ove  the  datum  of 
he  gage.  li^'snch  mark  No.  2  is  a  cross  on  the  top  of  the  lower  choiti 
f  the  bridge  near  the  gage.  Its  elevation  is  18.H1  feet  al)ove  the 
atum  of  the  gage.  Discharge  measurements  are  made  from  the 
pper  side  of  the  two-span  steel  bridge  to  which  the  gage  is  att4iched. 
he  initial  point  for  soundings  is  the  cent^n'  of  the  bridge  pin  over  the 
ight  abutment  on  the  upstream  side.  The  <rhannel  is  straight  for  2()0 
iet  alK)ve  and  for  500  feet  below  the  station.  Th(»  current  is  swift, 
he  right  bank  is  high,  and  is  not  subject  to  overflow.     The  left  bank 
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[S0.1A 


is  low  and  overflows  during  extreme  high  water.  The  bed  of  tbc 
stream  is  (covered  with  bowlders  and  there  is  some  vegetation.  There 
are  two  channels  at  all  stages.  The  gage  is  read  once  each  day  bj 
L.  L.  Mountain. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Discharge  meamremerUs  of  Casselman  River  at  ConflutiicCy  Pa.,  in  1904, 


DaU'. 

Hydrogrrapher. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Ga«e         Dto- 
height,     chaife. 

Sq./ect. 

Ft.  per  Mcc. 

/Vrt.       .VA»wI-A 

Julys 

Hoyt  and  Hall 

230 

279 

0.80 

1.65          224 

September  12.. 

KC.  Murphy 

194 

123 

.36 

1.50           44 

September  27  . . 

N.  C.  Grover 

220 

107 

.27 

1.49           29 

Mean  daily  gage  height ^  infeet,  of  CoMelman  River  ai  Confluence ^  Pa.  ^  for  1904, 


Day.  I   Sept. 

3 I 

4 I 

' I 

'5 1 

7 ' I 

^ I 

' I 

10 

11 ' 

12 i 

13 , 

14 

15 

10 1.55 


Oct.     '    Nov. 


I 


1.40 
1.40 
1.40 
1.35 
1.35 
1.35  I 
1.35  I 
1.40 
1.45  ' 
1.45  I 
1.50  I 
1.50 
1.50 
1.60  I 
1.00 
1 


I 


1.45 

1.45 

1.45 

1.46 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40  I 

1.40 

1.40  I 

1.40  i 

1.40 

I 
1.40 


Dec. 


1.55 

1.55  i 
1.65 
1.65 

1.56  I 
1.55  I 
1.55 
1.55  ' 
1.55 
1.55 
(")      I 
(«) 
(«) 
(") 
(«) 
(") 


Day. 


17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 
!26. 
I  27. 
I  28. 
,•29. 

30. 
I  31. 


Sept. 


1.55 
1.50 
1.45 
1.45 
1.55 
1.60 
1.45 
1.45 
1.45 
1.50 
1.60 
1.45 
1.45 
1.45 


Oct. 


Nov.  I  Dec. 


'I  Ice. 


f>  Hole  cut  ill  ice  and  Ra^c  read  to  surface  of  water. 


1.50 

1.45 

hisa 

1.50 

l.to' 

(•) 

1.45 

1.45 

i") 

1.40 

1.50  1 

(8! 

1.50 

l.»l 

(«) 

1.50 

1.50 

I") 

1.50 

1.50  1 

\a] 

1.50 

1.5') 

M.S6 

1.50 

1.55 

fifvi 

1.50 

1.55 

iTi' 

1.45 

i..^s' 

1^ 

1.45 

1..V. 

iltl 

1.45 

1..V. 

3.00 

1.45 

1.55 

105 

1.45 



il5 

«-Ice 

)fone  out 

:c 


LAUREL  HILL  CRKEK  AT  CONFLUENCE,  PA. 

This  station  was  established  September  15,  1904,  by  E.  C.  Murphy. 
It  is  located  at  the  highway  bridge  near  the  tannery,  about  one-fourth 
of  a  mile  from  the  railroad  station  at  Confluence,  Pa.  A  standard 
chain  gage  is  fastened  to  the  downstream  hand  rail  of  the  bridge. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
17.55  feet.  Bench  mark  No.  1  is  a  cross  on  the  top  of  a  bolt  in  the  bed 
plate  of  the  bridge  at  the  right  abutment.  Its  elevation  is  14.16  feet 
above  the  datum  of  the  gage.  Bench  mark  No.  2  is  a  cross  on  the 
lower  chord  of  the  bridge  under  the  gage  box.  Its  elevation  is  14.ii^ 
feet  above  the  gage  datum.  Discharge  measurements  are  made  from 
the  lower  side  of  the  ^\t\vj;W^\)«i\\  ^t^^V  Uvidge  to  which  the  gage  is 
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u'hed.  The  initial  point  for  soundings  is  the  center  of  the  !)ridge 
over  the  left  abutment  on  the  left  side  of  the  bridge.  The  chan- 
ts straight  for  about  25  feet  above  and  for  3(X)  feet  below  the 
:ion.  The  current  is  swift.  The  right  bank  is  low,  clean,  and  sub- 
i  to  overflow  during  high  water.  The  left  bank  is  high  and  not 
>ject  to  overflow.  The  bed  of  the  stream  is  composed  of  rough 
»blestones  and  is  permanent.  There  is  one  channel  at  all  ex(;ept 
shet  stages.  The  gage  is  read  daily  by  L.  L.  Mountain. 
The  obsenations  at  this  station  during  1904  have  been  made  under 
!  direction  of  N.  C.  Grover,  district  hydrographer. 

IHttcharge  mettguremmts  of  Laurel  IFUl  Creek  at  (bnHuencef  Pa.,  in  1904. 


Date. 

Hydrufniipher. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Ft.  per  sec. 

0.80 

.30 

.19 

OaKe     i      Di«- 
height.    1   charge. 

y8 

►teinberl2.. 
►teml)er  27  . . 

Hoy t  and  Hall 

E.C.  Murphy 

N.  C.  Grover 

Feet. 
83 
80 
84 

S^i.feet. 

156 

91 

84 

Feet,      i  Senmdff. 
2.14  1           125 
1.78;             27 
1.  75  ,             16 

}fean  daily  gage  height ^  in  feet ^  of  Ixmrel  Hill  Creek  at  Confliuntce^  Pa.  ^  for  1904. 


Day. 


Sept. 


Oct. 


1.80 


1.65 
1.65. 
1.60 
1.60 
1.60 
l.r.0 
1.60 
1.65 
l.'J5 
1.65 
1.80 
1.80 
1.80 
1.75 
1.70 
1.70 


Nov.   I    Dec. 


Day. 


1.60 

1.70 

17 

1.60 

1.70 

18 

1.60 

1.70 

19 

1.60 

1.70 

20 

1.60 

1.70 

•21 

1.60 

1.70 

22 

1.65 

1.70 

23 

1.65 

1.70 

24 

1.65 

1.70 

25 

1.65 

1.70! 

26 

1.66 

"1.70  1 

27 

1.65 

1.75' 

28 

1.65 

1.75 

29 

1.65 

1.75 

30 

1.65 

l.HO 

21 

1.65 

l.«0 

Sept. 

1.80 
1.70 
1.65 
1.&5 
1.70 
1.70 
1.65 
1.65 
1.G5 
1.J55 
1.75 
1.75 
1.70 
1.65 


Oct. 

Nov. 

1.70 

1.70 

1.65 

1.70 

1.60 

1.70 

1.60 

1.70 

1.60 

1.70 

1.60 

1.70 

i.m 

1.70 

1.60 

1.70 

1.70 

1.70 

1.70 

1.70 

1.65 

1.70 

1.65 

l.Ti) 

1.65 

1.70 

1.60 

1.70 

1.60 

Dec. 

1.80 
1.S5 
1.85 
1.K5 
1.85 
1.85 
1.90 
''3.00 
3.  :«> 
2.70 
3.  JO 
:  .«X) 
:•,.  (H) 


a  River  frozen  fnim  IhK'cmlHT  11  to  23. 


f>  Ice  gone  out. 


MAIIONIlN"(;   UIVEK  DRAIXAGK  HASIIS^. 

Mahoning  River  rises  in  the  northwestern  part  of  Ck)lumbiana 
^unty,  Ohio,  flows  north,  th(Mi  turns  southc^iist,  entering  Ohio  KivcM* 
-t  Beaver,  in  Beaver  County,  Pii.  This  river  flows  through  a  hilly 
*nd  important  territory.  Thdvaro  numerous  watt^r-powcr  dovelop- 
nents  on  it,  and  it  forms  an  important  adjunct  in  the  water  supply 
*d  sewage  disposal  of  numerous  towns  alont^  its  course.     Amon^ 
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them  is  Youngstown,  Ohio,  where  the  United  States  Geological  Survey 
station  is  maintained.  Its  drainage  area  at  Youngstown  is  958  square 
miles. 

MAHONING   RIVER  AT  YOUNGSTOWN,  OHIO. 

This  station  was  established  May  23,  1903,  by  R.  Winthrop  Pratt, 
and  is  located  about  2  miles  below  the  center  of  the  city  of  Youngstown, 
at  the  highway  bridge  near  the  plant  of  the  Hazel  ton  Steel  Company. 
The  vertical  gage,  consisting  of  a  linch  by  6-inch  board  nailed  to 
stakes  driven  in  the  river  bed  15  feet  from  the  east  abutment,  was 
used  up  to  September  23,  1903,  at  which  time  a  standard  chain  gage 
was  installed,  having  a  length  of  25.36  feet  from  the  end  of  the  weight 
to  the  marker.  The  gage  is  read  once  each  day  by  John  McVean. 
Discharge  measurements  are  made  from  the  single-span  highway 
bridge,  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
is  the  face  of  the  parapet  wall  of  the  east  abutment  on  tUe  upstream 
side.  The  channel  is  straight  for  about  800  feet  above  and  2<X)  feet 
below  the  bridge  and  is  200  feet  wide  between  abutments.  Both 
banks  are  high  and  are  subject  to  overflow  only  at  high  water.  The 
section  is  fairly  regular  and  the  bed  of  the  stream  is  composed  of 
gmvel  and  small  bowlders,  probably  not  subject  to  change. 

Bench  mark  No.  1  is  the  top  of  the  copper  plate  on  the  face  of  the 
east  abutment  near  the  upstream  corner.  It  is  9.37  feet  above  j^iage 
datum.  Bench  mark  No.  2  is  the  northwest  corner  of  the  bridge  seat 
of  the  west  abutment.  It  is  17.12  feet  above  gage  datum.  Bench 
mark  No.  3  is  a  cut  in  the  end  stone  of  the  second  tier  from  the  top  of 
the  north  wing  wall  of  the  west  abutment.  It  is  21.34  feet  above 
gage  datum.  Bench  mark  No.  4  is  a  cut  in  the  top  hand  rail  at  a  point 
35  feet  from  the  east  abutment  on  the  upstream  side.  It  is  25.88  feet 
above  gage  datum.  The  elevation  of  the  center  of  the  pulley  on  which 
the  chain  of  the  gage  runs  is  23.61  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  K.  Johnson,  jr.,  district  hydrographer. 

Dinrhai'fjt-  mahvin'mentA  <>/  Mnhmhig  River  at  Yotmgidoum^  Ohio,  iu  1904- 


HydroKraphor. 


Width. 


I 


Area  of 
i  section. 


I                                                 I  Fed.  Sq./eet. 

January  27  . . . . !  R.  W.  Pnitt i  162  '  ^     654 

Manli  H do 192  1,624 

April  K; do '  152  503 

May  IS do 144  i  393 

July  26 «lo 150  I  361 

AujruHt  24 do 155  437 

September  15 «lo I  i;55  ,  :i35 

November  3 tU) \  153  i  360 


Mt'an 
velooitv. 


Ft.  per  «er. 
2.16  ' 
4.50 

i.:« 
..56' 

.4,5  I 
1.04 
.21 

.:io 


(iage 
height. 


Ftrt. 
2..V) 
7.80 
1.86 
1.07 
.80 

.65 
.74 


SfCOftdf 

i.4i;^ 


OK,  "I 
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4  daiiy  gaffe  heigid,  in  feel,  of  Mahmimj  Hirer  at  YoHngMoim,  Ohio,  for  1904. 


Jan.a 


Feb.a  '■  Mar. 


1.00 

1.05 
.90 
/85 
.70 
.70 
.70 
.86 
.80 
.70 
.70 
.80 
.80 
.90 
.W 
.70  I 
.90! 


.80 

.90 

1.20 

4.30 

14. 15 

17.46 

15.00 

9.70 

4.50 

3.60 

2.50 

2.90 

2.00 

1.50 


1.30 

1.20 

1.00 

1.10 

1.20 

1.30 

7.20 

10.10 

10.00 

6.60 

3.50 

2.20 

1.90 

1.60 

1.30 

1.30 

1.00 

.90 

.90 

.80 

1.00 

1.60 

1.80 

2.40 

1.90 

1.50 

1.90 

.90 

1.00 


Apr. 


May. 


10.00 
10.00 
9.80 
9.10 
8.80 
5.20 
5.70  j 
7.90 
6.70  ' 
4.00' 
2.80  ! 
2.80  ' 
2.00  ' 
1.90 
1.70  \ 
1.60 
1.50  ; 
2.70 
4.40 
4.70 
4.40 
3.40 
5.40 
4.90 
3.50 
9.20 
10.20 
8.30 
5.40 
3.50 
3.50 


13.00 
12.60 
7.00 
8.10 
2.50 
2.20 
2.20 
2.10 
2.70 
8.40 
2.70 
2.40 
2.20 
2.10 
1.90 
1.80 
1.70 
1.70 
1.60 
1.50 
1.40 
1.30 
1.20 
1.20 
1.50 
2.50 
3.70 
3.90 
4.80 
7.10 


June. '  July.  ,  Aug. 


5.40 
4.10 
3.00 
2.50 
1.90 
1.60 
1.40 
1.30 
1.30 
1.20 
1.10 
1.10 
1.00 
1.00 
1.10 
1.00 
1.10 
1.20  ' 
3.10  I 
4.50  I 
3.30 
2.20 
1.90 
4.50 
4.70 
5.50  ! 
10. 10  I 
8.70 
4.40  I 
2.W  j 
3.30 


9.00  ! 

11.40 

10. 10  I 

4.70  I 

2.90 

2.20  I 

1.80  I 

1.50  I 

1.40  I 

1.40  : 

1.30' 

1.20 

1.10 

1.00 

1.00 

.90 

.90 

.70 

.70 

.90 

1.10 

1.40 

1.40 

1.30 

1.10 

.80 

.80 

.70 

.70 

.60 


0.60 

.80 

.80 

.80 

1.10 

1.30 

2.40 

2.60 

2.20 

1.90 

1.40 

1.40 

1.30 

1.20 

1.20 

1.20 

1.10 

1.00 

.80 

.80 

.80 

.70 

.70 

.60 

•^1 
.70 

.85  1 

.H7| 

.90 

.69  ' 

.61  ! 


0.96 

.77 

.81 

.71 

.78 

.70 

.76 

.72 

.68 

.67 

.78 

.76 

.75 

.78 

.77 

.75 

.71 

.69 

.70 

.98 

.94 

1.00 

1.-40 

1.25 

1.17 

2.06 

2.25 

1.52 

1.15 

1.02 


Sept. 

0.88 
.65 
.62 
.60 
.58 
.82 
.76 
.65 
.80 
.68 
.60 
.?2 
.80 
.82 
.66 
.61 
.62 
.44 


.62, 

.52 

.50  1 

.53 

.46' 

.72  I 

.50 

.45  j 

.41      : 


Oct. 

Nov. 

Dec. 

0.63 

0.71 

0.67 

.48 

.70 

.66 

.36 

.72 

.64 

.36 

.71 

.68 

.61 

.68 

.68 

.66 

.69 

.70 

.61 

.50 

.78 

Ah 

.67 

.65 

.84 

.67 

.50 

.52 

.70 

.60 

.55 

.75 

.60 

.66 

.70 

.52 

.62 

.55 

.5« 

.69 

.80 

.72 

.65 

.71 

.70 

.65 

.70 

.n 

.65 

.70 

.60 

.61 

.75 

.40 

.70 

.50 

.48 

.50 

.71 

.50 

.58 

.73 

.45 

.80 

.71 

.50 

.51 

.W 

.63 

.56 

.64 

.70 

.55 

.62 

1.00 

.57 

.50 

1.40 

.56 

.50 

2.48 

.72 

.6^ 

3.20 

.81 

.64 

l.Hl 

.60 

.65 

l.«0 

.64 

1.82 

a  Ice  conditions  Janimr>'  and  Febniary. 

taide  for  Mahoning  Hirer  at  YoungMoinif  Ohio^  from  May  -23,  1903,  to  Decmihvr 

31,  1904, 


t. 

1  Discharge. 
Sawifl-fcet. 

Gage 
height. 

1 

I   DiM^hargc. 

1  Srcond-feti. 

Gage 
height. 

Discharge. 
1  Secoml/crt. 

(Jage 
height. 

Fert. 

Diw'harge. 

Fret. 

F€e1. 

S<:coud/fd. 

i               8 

1.9 

1             750 

3.6 

2,010 

8.5 

9,  100 

52 

2.0 

810 

3.8 

2,  UK) 

9.0 

10,120 

iW 

2.1 

;             880 

4.0 

2,  390 

9.5 

11,170 

146 

2.2 

,           950 

4.2 

2,610 

10.0 

12,240 

195 

2.3 

1,020 

4.4 

2,830 

10.5 

13,400 

245 

2.4 

'       1,090 

4.6 

3, 070 

11.0 

14,600 

295 

2.5 

1,160 

4.8 

3,310 

11.5 

15,800 

■           345 

2.H 

1,230 

5.0 

3, 550 

12.0 

17,000 

395 

2.7 

1,300 

5.5 

4,  21X) 

13.0 

19,  400 

450 

2.  S 

1,370 

6.0 

4,870 

14.0 

21,81H) 

i           510 

2.9 

1,450 

6.5 

5,  ()20 

15.0 

24,  200 

!           570 

3.0 

1,5.30 

7.0 

1       6, 420 

1          630 

i       3.2 

1,690 

7.5 

'       7, 270 

1 

i          690 

1       3.4 

1       l,a50     , 

8.0 

1      8,140    ; 
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The  foregoing  table  in  applicable  only  for  open-channel  conditions.  It  L«  b 
upon  15  discharge  measurements  made  during  1908  and  1904.  It  is  well  del 
l)etween  gage  heights  0.9  foot  and  2  feet.  The  table  has  been  extended  beyond  t 
limits.  The  curve  is  very  unsatisfactory  below  0.9  foot  gage  height  This  is  p 
ably  due  to  the  dam  below  this  station;  at  low  stages  the  water  may  even  fall  b 
the  crest  of  the  dam.  Above  gage  height  10.4  feet  the  rating  carve  is  a  tangent 
difference  being  240  per  tenth. 

Estimated  monthly  discharge  of  MaJioning  River  at  Youngstown,  OhiOf  for  1$04. 
[Drainafi^e  htva,  %8  square  miles.] 


Month. 


March.... 

April 

May 

June 

July 

August . . . 
September 
October  . . 
November 
December 


Discharge  in  second-feet 


Maximum.     Minimum. 


12,700 

510 

19,400 

346 

12,470 

245 

15,560 

52 

1,230 

52 

985 

84 

185 

1 

151 

0 

146 

8 

1,690 

0 



eet 

Rnn-off. 

Mean. 

Second-feet 
^'m^°^ 

inc 

4,726 

4.93 

t 

2,615 

2.73 

; 

1,959 

2.04 

1,686 

1.76 

310 

.324 

236 

.246 

70.2 

.073 

47.3 

.049 

79.6 

.083  1 

228 

.238 

MITSKIXGUM  RIVER  DRAIXAGE  BASIX. 

Muskingum  River  is  formed  by  the  junction  of  Walhonding 
Tuscarawas  rivers  in  the  east-central  part  of  Ohio,  flows  south, 
enteis  Ohio  River  at  Marietta,  Ohio.  In  this  drainage  basin 
United  States  (leological  Survey  operates  a  station  on  Licking  K 
at  Pleasant  Valley,  Ohio. 


lOX, 

r. 
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LICKING   RIVER  AT  PLEASANT  VALLEY,  OHIO. 

itation  was  established  November  14,  1902,  by  Benjamin  H. 

It  is  located  at  the  highway  bridge,  300  feet  north  of  the  rail- 
ition  at   Pleasant  Valley,  Ohio.     A  standard  chain  gage  is 

to  the  bridge.  The  length  of  the  chain  from  the  end  of 
•ht  to  the  marker  is  20.93  feet.  The  gage  is  read  once  each 
i,  B.  Lebold.  Low-water  measurements  are  made  by  wading, 
b-water  measurements  from  the  bridge  to  which  the  gage  is 
.  The  channel  is  straight  for  200  feet  above  and  500  feet 
le  station.  The  banks  are  high  and  not  liable  to  overflow, 
in  extreme  floods.  The  bed  of  the  stream  is  composed  of 
md  clay.  Bench  mark  No.  1  is  three  copper  nails  driven 
villow  tree  about  400  feet  to  the  right  of  the  right  end 
>ridge,  armnged  in  a  vertical  position,  and  having  elevations 
rely  14.92,  15.92,  and  16.92  feet  above  the  datum  of  the  gage, 
lark  No.  2  is  a  nail  driven  into  the  outside  guard  timber  near 
3  box  and  has  an  elevation  of  21.52  feet  above  the  datum  of 

rainage  area  at  Pleasant  Valley  is  696  square  miles.     Licking 
)ws  into  the  Muskingum  at  Zanesville,  Ohio. 

rharge  mea^^uremenOt  of  Licking  River  at  Pleasant  VcUleyj  OhiOy  in  1904- 


Hydit^repher. 


Width. 


Area  of 
section. 


R. 

W.Pratt 

..<!(> 

Feet. 
66 
61 
74 
95 
177 
65 
53 
71 
53 

..<lo 

... 

..do 

..do 

..do 

r24«. 

..do 

9^1  ... 

..do 

r  26«. 

..do 

Sq.feet, 

249 

204 

53 

77 

176 

61 

36 

61 

35 


Mean 
velocity. 

Gage 
height. 

DiSr 

charge. 

1 
Ft.  per  tec.  1 

Fret. 

Second-ft. 

1.65 

2.61 

412 

1.59 

2.32 

324 

3.31 

1.74 

176 

2.17 ; 

1.75 

167 

2.40 

2.90 

422 

2.68 

1.87 

163 

2.00 

1.54 

72 

2.75 

2.00 

168 

2.23 

1.56 

78 

a  Wading. 
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}fean  dfiily  gage  iieight^  in  feet,  of  Licking  River  at  Pleaxant  Valley,  Ohio.,  for  1991 


Day. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 

21. 
22., 


24 

25 

26 

27 

28 

29 

30 

31 


Jan.a 

Feb.a 
3.40 

Mar. 

Apr. 
10.80 

May. 

4.10 

June. 
9.00 

July. 
1.80 

Aug. 

Sept 

Oct. 

XoT.    Def.» 

2.80 

4.90 

2.00 

1.80 

1.56 

2.»     l.W 

2.70 

3.20 

4.10 

13.50 

3.80 

5.80 

1.80 

2.20 

1.90 

1.55 

2.0!>     l.» 

2.40 

3.00 

5.30 

7.00 

3.50 

4.40 

1.70 

2.10 

1.80 

1.50 

2.10     l.V 

2.20 

2.90 

7.70 

5.20 

3.80 

3.50 

1.70 

2.00 

1.80 

1.50 

2.10     1.^ 

2.30 

2.90 

4.10 

4.30 

3.10 

3.00 

1.70 

1.90 

1.80 

1.50 

2.10     l.» 

2.30 

3.00 

3.80 

4.20 

2.90 

2.70 

1.70 

1.90 

1.70 

1.75 

2.10  1   i:-i 

2.40 

4.70 

7.10 

3.90 

2.80 

2.50 

9.20 

1.80 

1.70 

1.65 

1.90  1    l.iS 

2.40 

8.90 

6.50 

3.70 

2.60 

2.40 

14.80 

1.80 

1.70 

1.60 

l.Ho'    l.'w 

2.50 

5.40 

4.90 

3.80 

2.50 

2.30 

6.80 

1.80 

1.70 

1.60 

l.fiO     i.?a 

2.50 

4.00 

3.80 

3.70 

2.40 

2.20 

5.30 

1.80 

1.60 

1.70 

i.eo    i.« 

2.50 

3.20 

3.50 

3.50 

2.30 

2.20 

4.30 

1.80 

1.60 

2.55 

l.» 

2.40 

2.90 

3.30 

3.  SO 

2.30 

2.10 

3.90 

1.70 

1.60 

2.05 

1.60; 

2.40 

2.80 

3.30. 

8.40 

2.20 

2.00 

4.60 

1.70 

1.60 

1.90 

i.a  

2.30 

2.70 

3.10 

3.80 

2.20 

2.00 

4.00 

1.70 

1.60 

1.80 

1.60' 

2.30 

2.60 

3.70 

8.20 

2.20 

1.90 

3.30 

1.70 

1.60 

1.75 

1..V)' 

2.30 

2.60 

3.80 

8.10 

2.20 

1.90 

3.00 

1.70 

1.60 

1.70 

1.55!  i-x 

2.30 

2.60 

8.40 

2.90 

2.20 

2.00 

2.80 

1.90 

1.60 

1.65 

l.»: 

2.40 

2.50 

3.50 

2.80 

2.20 

1.90 

2.60 

1.80 

1.60 

1.60 

1.55  

2.40 

2.40 

4.90 

2,60 

2.30 

1.90 

2.50 

1.80 

1.60 

1.60 

1.55  

2.50 

2.40 

4.00 

2.50 

2.30 

2.00 

2.40 

1.80 

1.60 

1.60 

1.55  

2:60 

2.30 

3.60 

2.50 

2.30 

2.00 

2.30 

1.80 

1.60 

1.60 

1.55 

14.25 

8.70 

3.80 

2.50 

2.20 

2.60 

2.80 

1.80 

1.60 

1.60 

1.55 

13.20 

6.90 

5.30 

2.40 

2.20 

2.30 

2.20 

1.80 

1.60 

1.60 

i..>i    1-^ 

7.80 

8.70 

5.00 

2.40 

2.40 

2.00 

2.20 

1.80 

1.60 

1.60 

1.5s     2.« 

4.80 

5.40 

3.90 

2.40 

2.30 

1.90 

2.10 

1.70 

1.60 

1.55 

1..V    --^ 

4.60 

3.80 

7.50 

5.20 

2.70 

1.80 

2.00 

2.70 

1.60 

1.55 

1..V     2.« 

4.50 

3.60 

12.20 

6.10 

2.50 

1.80 

2.00 

2.00 

1.60 

i.eo 

1..V     '■•.« 

4.50 

8.60 

6.40 

5.30 

2.30 

1.70 

2.00 

1.80 

1.60 

1.80 

1..V      'vff 

4.40 

3.50 

4.80 

5.40 

2.10 

1.90 

3.70 

1.80 

1.55 

2.00 

i.r«    S.:T) 

4.00 

4.20 

4.70 

2.20 

1.90 

2.30 

1.80 

1.55 

2.00 

!.'«      SI* 

3.70 

6.60 



2.60 

2.10 

1.70 



2.W 

i* 

f>  River  frossen  December  10  to : 


« Ice  conditions  January  and  February. 

Rath)  g  table  for  Licking  River  at  Pleasant  Valley,  Ohio,  from  Novembfr  14,  190JJ^)-^^'^^ 

9,  1904. 


(iage 
height. 

Discharge. 

Gage 
1    height. 

Dis<'harge. 

Gage 
height. 

DiJM'harge. 

Gage 
height. 

Div^harev. 

'         Ffrt. 

Serond-/r.ft. 

Frrt. 

Scctrnd-ffft. 

1      Fni. 

Second -fret. 

F(rL 

.SfO'Mt'/'' 

1.2 

72 

2.5 

375 

3.8 

9;^5 

6.5 

2,010 

1.3 

77 

'       2. 6 

412 

3.9 

985 

7.0 

l>,9fill 

1         1.4 

m 

2.7 

450 

;,       4.0 

1,035 

7.5 

3,310 

1.5 

,             VM) 

2.8 

490 

il       4.2 

1,140 

8.0 

3.6^1 

1.6 

116 

2.9 

530 

4.4 

1,250 

9.0 

4,;vi0 

1.7 

1.S6 

3.0 

570 

4.6 

1,360     , 

10.0 

n,llHJl 

1.8 

im 

3.1 

1           610 

4.8 

1,480     i 

11.0 

5, 1^^ 

1.9 

184 

3.2 

655 

5.0 

1,600    ! 

12.0 

H,4ai 

2.0 

211 

3.  3 

700 

1       5.2 

1,725 

13.0 

7.160 

2.1 

240 

8.4 

745 

5.4 

1,855 

14.0 

:,m^ 

2  2 

271 

3.5 

790 

5.6 

1,985 

2.8 

804 

3.6 

885 

,       5.8 

2,120 

2.4 

1           839 

8.7 

8a5 

6.0 

2,260    1 

. 

' 



_L   

.,   ,    ,          .' 

— 

The  above  table  is  applieable  only  for  open-channel  conditions.  It  is  based  n\^ 
9  discharge  mea.siirement«  made  during  1902  to  1904,  inclusive. 

The  channel  changed  during  flood  July  7  to  9, 1904.  After  t\m  date  use  the  fol- 
lowing  table. 
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Uing  table  for  lAckmg  River  ai  FUamnt  VaUey,  Ohio,  from  July  10  to  December  SI, 

1904. 


heSSt. 

DiKharge. 
Second-feet. 

heigift. 
Feel. 

Discharge. 

Gage 
height. 

Feet 

Diflcharge. 
Second-feet. 

h?^t. 

Discharge. 

/>W. 

Second-feet. 

Feci. 

Secondfeet. 

1.4 

54 

2.2 

230 

3.0 

510 

3.8 

860 

1.5 

66 

2.3 

260 

3.1 

550 

3.9 

910 

1.6 

81 

2.4 

290 

3.2 

590 

4.0 

960 

1.7 

99 

2.5 

320 

3.3 

630 

4.2 

1,080 

1.8 

120 

2.6 

350 

3.4 

670 

4.4 

1,200 

1.9 

143 

2.7 

390 

3.5 

710 

4.6 

1,320 

2.0 

170 

2.8 

430 

3.6 

760 

4.8 

1,440 

2.1 

200 

2.9 

470        ; 

3.7 

810 

5.0 

1,560 

The  above  table  is  applicable  only  for  open -channel  conditions.  It  is  Imsed  upon 
discharge  measarenients  made  during  1904.  It  is  well  de6ne<I  between  gage 
dghts  1.25  feet  and  3  feet.  The  table  han  been  extended  beyond  these  limits, 
bove  gage  height  5  feet  the  rating  curve  is  a  tangent,  the  difference  being  70  per 
nth. 

Estimated  motithly  discharge  of  Licking  River  at  Pleamnt  Valley,  Ohio,  for  1904. 
[Drainage  area,  696  .•Miuare  milcM.] 


Month. 


arch 

pril 

^y 

one 

Qly 

^opwt 

Bptember. 
ctober  ... 
^vember . 
5oember« 


DiHcharge  in  wcond-feet. 

Run-o 
Second-feet 

IT. 

Maximum. 

Minimum. 

Mean. 

Depth  in 
inches. 

6,600 

610 

1,618 

2.32 

2.68 

7,510 

:«9 

i,;^i 

1.96 

2.19 

1,085 

240 

408 

.586 

.676 

4,:^ 

136 

502 

.721 

.804 

8,440 

136 

913 

1.31 

1.51 

390 

99 

137 

.197 

.227 

143 

74 

90.2 

.130 

.145 

335 

66 

107 

.154 

.178 

194 

66 

102 

.147 

.164 

2,120 

66 

277 

.398 

.459 

o  December  estimate.^  assumed  same  as  open  channel. 

KANAWHA  RIVER  I>RAINAGE  BASIN. 

Kanawha  River,  which  rises  in  Watauga,  Ashe,  and  Alleghany  coun- 
^,N.  C,  flows  northwesterly  through  Virginia  and  West  Virginia,  and 
>in8  Ohio  River  at  Point  Pleasant,  W.  Va.  In  its  upper  course  it 
^  known  as  New  River.  The  headwaters  lie  in  the  Appalachian 
'ountains,  among  the  high  ridges  which  form  the  divides  between 
im  129—05 — ^ 
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the  drainage  basin  of  thin  river  and  Yadkin  Uiver  on  the  east,  and 
of  Holston  River  on  the  west.  The  upper  tributaries  drain  narrow 
valleys  of  the  mountainous  region  of  North  Carolina  and  their  slopes 
are  generally  steep  and  their  beds  are  rough.  The  main  river  cuts 
the  Alleghany  fronts  just  below  Pearisburg,  Va. ;  thence  the  rivert 
course  is  through  a  narrow  valley  of  West  Virginia,  over  a  rough 
bed  with  many  falls  and  rapids.  The  basin  is  as  beautiful  and  pictur- 
esque as  any  in  the  eastern  part  of  the  United  States.  The  country 
on  its  lower  courses,  through  which  the  Cheasapeake  and  Ohio  Rail- 
way passes,  is  noted  for  its  scenic  beauty.  Below  the  junction  with 
the  Gauley  the  river  is  known  as  the  Kanawha. 

The  principal  tributaries  of  New  River  are  Little  River,  which  emp- 
ties near  Radford,  Va.,  and  the  Greenbrier,  which  rises  in  the  easteni 
part  of  West  Virginia  and  joins  the  New  at  Hinton,  W.  Va.  The  fol- 
lowing is  a  list  of  the  stations  maintained  during  1904  in  this  drainage 
basin  by  the  United  States  Geological  Survey:  New  River  at  Fayette, 
W.  Va.;  Greenbrier  River  at  Alderson,  W.  Va.;  New  River  at  Bad- 
ford,  Va. 

NEW   RIVER  AT  RADFORD,  VA. 

This  station  is  located  at  the  highway  bridge  near  the  Norfolk  and 
Western  Railway  station,  and  was  established  by  D.  C.  Humphreys 
August  1,  1898.  The  gage  used  at  first  was  erected  by  the  United 
States  Weather  Bureau.  It  consists  of  a  vertical  board  graduated  to 
feet  and  tenths,  and  is  attached  to  the  iron  framework  connecting  the 
pair  of  iron  concrete  cylinders,  which  form  the  first  pier  from  the  right 
hank.  On  account  of  the  inaccessibility  of  the  Weather  Bureau  gage, 
a  wire  gage  was  put  in  February  23,  1900,  the  datum  being  the  same 
as  that  of  the  old  gage.  On  December  1,  1903,  the  old  wire  gage  was 
replaced  by  a  standard  chain  gage,  which  was  installed  by  W.  C.  Saw- 
yer. At  this  time  the  gage  datum  was  lowered  3.41  feet.  The  length 
of  the  chain  from  the  end  of  the  weight  to  the  marker  is  87  feet.  Tha 
observer  is  T.  M.  Brady,  saddler  and  harness  dealer,  who  reads  the 
gage  twice  daily.  The  channel  is  straight  for  several  hundred  feet 
above  and  below  the  station  and  has  a  width  of  580  feet  at  ordinary 
stages,  broken  by  five  piers.  At  high  water  its  width  is  about  1,200 
feet.  The  bottom  is  of  solid  rock  and  gravel  and  is  smooth  and  regu- 
lar. On  the  left  bank  there  is  a  steep,  rocky  bluff.  The  right  bank 
is  low  and  sul)ject  to  overflow  for  about  100  yards,  but  all  the  water 
must  pass  under  the  bridge,  which  is  about  85  feet  above  low  water. 
The  discharge  measurements  are  made  from  the  upstream  side  of  the 
bridge.  The  initial  point  for  soundings  is  on  the  right  bank  of  the 
river,  50  feet  from  the  first  pier. 

The  bench  marks  described  below  are  all  referred  to  the  datum  ol 
the  chain  gage.  Bench  mark  No.  1  is  the  bottom  of  the  lowest  hori« 
zontal  brace  connecting  t\ietv?oe^VvnAer^;  elevation,  7.28  feet     Bend 
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iark  No.  2  is  the  top  of  the  lowest  horizontal  brace  on  the  west  side 
f  the  brid^,  2.5  feet  south  of  the  northwest  post  of  the  bent  nearest 
se  river  on  the  right  bank;  elevation,  22.66  feet.  Bench  mark  No.  8 
I  the  northwest  corner  of  the  top  of  the  stone  under  the  seventh  post 
rom  the  right  bank;  elevation,  18.58  feet. 

The  observations  at  this  station  during  1904  have  been  made  under 
tie  direction  of  N.  C.  Grover,  district  hydrographer. 

Diacharge  measurements  of  New  River  at  Radford^  Ta.,  in  1904* 


Dftte. 

! 

Hydrographer. 

Width. 

530 
520 
520 

518 

Area  of 
section. 

Sq.ffd. 

1,83:^ 
1,411 

i,:m 

1,280 

Mean 
velocity. 

Ft.  per  9CC. 

1.87 

1.10 

.88 

.75 

"age 
helKUt. 

FM. 
4.07 
8.40 
3.24 
3.14 

Difl- 
chanro. 

■111618 

eptemberl6 
eptember2S 
Mober  18. . 

...   F 

;..j  R 
1.... 

...L 

daily 

.H.B 
.H.B 
...do 
...do 

gageh 
Feb. 

rundage 

olster 

.Spc 

ond/t. 

3,4:^ 

1,553 
1,177 

954 

leight, 
Mar. 

Mean 

inffftt  of  Nt 

iT  Rii\ 
June. 

4.80 
fi.SO 
5.70 
2.90 
2.90 
3.30 
4.10 
4.20 
4.30 
4.00 
3.80 
4.00 
4.20 
4.00 
3.80 
4.30 
4.00 
4.00 
4.00 
4.50 
4.10 
3.90 
3.80 
3.70 
3.60 
3.70 
3.90 
3.70 
5.90 
5.40 

er  (U  h 
July. 

4.10 
3.90 
4.00 
4.10 
4.10 
3.90 
3.80 
4.00 
4.30 
4.00 
3.80 
3.60 
3.60 
3.60 
3.50 
3.50 
3.40 
3.40 
•3.30 
3.30 
3.50 
3.60 
3.70, 
3.80 
3.80 
3.90 
4.00 
4.50 
4..0 

*Aidfon 
Aug. 

3.70 
4.00 
4.30 
4.40 
4.30 
4.60 
4.00 
3.90 
4.10 
4.20 
4.70 
4.60 
4.20 
4.00 
3.90 
3.90 
3.90 
3.80 
3.70 
3.60 
3.60 
3.60 
3.70 
3.60 
3.50 
3.50 
3.50 
3.50 
3.40 
3.40 
3.30 

Sept. 

3.30 
3.70 
3.80 
3.80 
3.60 
3.50 
3.30 
3.30 
3.40 
3.30 
3.30 
8.30 
3.30 
3.30 
3.30 
.3.30 
3.30 
3.30 
3.30 
3.30 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 

Jurl 
Oct. 

3.20 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
8.00 
3.00 
3.00 
8.00 
3.00 
3.00 
3.10 
3.10 
3.10 
3.10 
3.10 
3.10 

904. 

Nov. 

3.10 
3.10 
3.20 
3.20 
3.20 
3.30 
3.60 
8.40 
3.30 
3.20 
3.10 
3.10 
3.50 
8.70 
3.60 
3.50 
3.50 
3.40 
3.40 
3.40 
3.30 
3.30 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 
3.20 

Jan. 

8.60 
8.70 
8.00 
8.40 
8.40 
8.30 
8.30 
8.40 
8.40 
8.40 
8.40 
8.  SO 
8.60 
8.60 
8.60 
8.60 
8.40 
8.40 
8.40 
8.60 
8.60 
8.80 
6.40 
4.80 
4.30 
8.80 
8.60 
8.40 

a2o 

8.10 

Apr. 

May. 

Dec. 

t 

8.40 
8.60 
8.60 
8.60 
8.70 
8.70 
4.00 
4.80 
4.80 
4.  SO 
4.20 
8.60 
8.60 
8.20 
8.  SO 
8.60 
8.80 
8.80 
8.70 
8.30 

aso 

4.60 
6.30 
4.90 
4.40 
8.90 
8.90 
8.80 
4.10 

4.20 
4.30 
4.20 
4.20 
4.20 
4.10 
4.00 
7.40 
6.50 
5.00 
4.60 
4.40 
4.40 
4.30 
4.20 
4.00 
3.80 
8.80 
3.30 
3.70 
8.70 
8.70 
8.60 
3.90 
4.90 
4.70 
4.70 
4.60 
4.40 
4.20 
4.00 

4.10 
4.00 
4.00 

4.00 
3.80 
a  70 

3.20 

2 

3.20 

S 

3.20 

*.... 

4.00      3.70 
3.90       4.50 
3.90      4.40 
3.90      4.10 
3.8o|    4.00 
3.H0       4.00 
4.20       5.50 
1.10  '    4.80 
4.00  1    4.40 
4.00;    4.10 
8.90      8.90 
4.00      3.90 
3. 80      4. 10 

3  40 

ft 

3.40 

• 

3.70 
4.10 

ft 

3.70 
3.60 

ft 

t 

3.60 
3.50 

ft. 

ft. 

3.50 
3.40 

4. 

3.40 

ft. 

3.30 

ft 

3.20 

7. 

ft...! \\'„ 

3.70 
3.70 

4.10 
d  on 

3.20 
3.40 

• 

3.60      6.30 
3.60      5.20 
3.60      4.90 
3.50  ''    4.70 
3.50      4.50 
3. 50       4.  !I0 

3.20 

tt... 

3.10 

1.. 

3.10 

I. 

3.10 

t. 

3.10 

L.. 

3.30 

k. 

3.50 
3.50 
3.70 
3.90 

4.00 ; 

3.90  : 

3.90 
4.00 
4.00 
3.90 
3.80 
3.60 

3.50 

L. 

3.60 

3  50 

3.60 
3.50 
3.40 

'    3.60 

3.3U 

^_  ■ 

1 
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"  Rating  table  for  New  River  at  Radford^  ]'«.,  from  January  1  to  December  SI j  190\ 


heiXt. 

Discharge. 

Gage 
height. 

DiM'harge.   i 
Second  Jed. 

height. 

Dineharge. 

Gage 
1    height 

1  I>iiirh«Tgi' 

FrH. 

Serond/ed. 

FYH. 

Stcond-feet. 

Feet. 

Senmd-/(£ 

3.0 

690 

4.0 

3,220    ! 

5.0 

6,830 

i       6.0 

11,500 

3.1 

895 

4.1 

3, 540 

5.1 

7,245 

'       6.2 

12,550 

3.2 

1,105 

4.2 

3,  870 

5.2 

7,670 

6.4 

13,610 

3.3 

1,325 

4.3 

4,205    ; 

5.3 

8,110 

6.6 

14,6P0 

3.4 

1,655 

4.4 

4,550 

5.4 

8,560 

6.8 

15,790 

3.6 

1,800 

4.5 

4.9a5 

5.5 

9,020 

7.0 

16,910 

3.6 

2,055 

4.6 

5, 270 

5.6 

9,490 

i      7.2 

18.060 

3.7 

2, 325 

4.7 

5,645 

5.7 

9,975 

,       "4 

19,200 

3.8 

2,610 

4.8 

6,  o:^ 

5.8 

10,470 

3.9 

2,910    i 

4.9 

6,  425 

,., 

10,980 

1 

The  above  table  is  applicable  only  for  c>)>en-<.thaiinel  cxmditionH.  It  is  loeeti  u] 
diiichai^e  nieaaiireinenta  made  during  1898  to  1904,  inclusive,  special  weight  he 
given  to  1904  measurements.  It  is  well  defined  l)etween  gage  heights  3  feet  j 
4.1  feet. 

Estimated  mmUhly  discharge  of  New  Ricer  at  Rudford^   Fa.,  for  1904. 

[Dniinagc  art»a.  2,725  Hquan^  mile».J 


Month. 


Dim:harge  in  Hccond-feet. 


Maximum. 


January 8, 560 

February '  8,110 

March 19,  200 

April 3,870 

May '  13,080 

June 14,150 

July 5,645 

August 5,  r>45 

September I  2, 610 

October 1,  ia5 

November !  2, 325 

December j  3, 540 

The  year i  19,  200 


Minimum. 


486 

1,105 

1,326 

1,800 

2,  a55 

485 

1,325 

1,325 

l,ia5 

690 

895 

895 

485 


Mean. 


2,114 
3, 150 
4,525' 
2,689 
4,217 
4,071 
2,802 
2,941 
1,418 
816 
1,340 
1,570 


2,638 


Run-off. 


S€«*ond-feet 

per  iwuare 

mile. 


0.776 
1.16 
1.66 
.987 
1.55 
1.49 

i.o:i 

1.08 
.520 
.299 
.492 
.576 


inch 
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NEW   RIVER   AT   FAYETTE,  W.  VA. 

This  station,  established  by  C.  C.  Babb  and  D.  C.  Humphreys  J 
29,  1895,  is  located  just  below  the  mouth  of  Wolf  Creek,  on  the  hi 
way  bridge  of  one  span  at  Fayette,  AV.  Va.  The  wire  gage  was  loca 
on  the  guard  rail  on  the  upper  side  of  the  bridge,  about  the  middh 
the  span,  the  scale  being  gniduated  to  feet  and  tenths.  The  gag 
referred  to  four  bench  marks:  First,  the  top  of  the  bottom  plate 
the  lower  plate  girder  at  the  end  of  the  first  panel  from  the  right  bfi 
downatresm  side,  55.1S  teet  «L>aoN^  V!ti^  7.^x0  o\  \5c^^  ^b^b^\  second, 
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the  lower  end  of  the  coping  on  the  main  pier,  right  bank,  down- 
1  side,  52.08  feet  above  the  zero  of  the  gage;  third,  the  bridge 
n  the  right  bank,  downstream  side,  54.54  feet  above  the  zero  of 
.ge;  fourth,  the  west  corner  of  the  abutment  stone  by  the  Chesa- 

and  Ohio  Railway  station,  58.56  feet  above  the  zero  of  the 
A  temporary  bench  mark,  established  when  the  chain  gage 
stalled,  is  the  top  of  the  bottom  plate  of  the  plate  girder  0.5  foot 
of  the  gage  box.  Its  elevation  is  52.57  feet  above  gage  datum, 
[lannel  is  straight  above  and  below  the  station.  The  current  is 
and  without  obstructions,  except  for  immense  bowlders  in  the 
n.  The  banks  are  high,  rocky,  and  not  subject  to  overflow, 
ed  is  constant  in  section.     The  observer  is  J.  R.  Durrett,  a  clerk 

store  at  Fayette,  W.  Va.  The  station  was  discontinued  May  22, 
On  August  11,  1902,  it  was  reestablished.  On  November  20, 
a  standard  chain  gage  was  installed  by  W.  C.  Sawyer.  It  occu- 
be  same  position  as  the  old  wire  gage,  which  it  replaced,  and  it 
le  same  datum.  The  length  of  the  chain  from  the  end  of  the 
t  to  the  marker  is  59  feet.  The  station  was  discontinued 
nber  31,  1904. 

5  observations  at  this  station  during  1904  have  been  made  under 
rection  of  N.  C.  Grover,  district  hydrographer. 

Mean  daily  gage  heiglU^  in  feet^  of  Xeiv  River  at  Fayette j  W.  Va. ,  for  1904. 


y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 
7.20 

June. 
3.80 

July. 

Aug. 
2.59 

Sept. 

Oct. 
-0.08 

Nov. 
-0.31 

Dec. 

1.60 

1.20 

8.00 

4.20 

8.33 

0.55 

0.05 

1.90 

1.10 

9.50 

4.80 

6.10 

5.00 

7.17 

1.81 

.75 

-  .12 

-  .25 

.05 

1.90 

1.60 

8.20 

5.30 

5.20 

9.30 

4.65 

1.60 

.75 

-  .19 

-  .23 

.10 

1.90 

1.60 

7.50 

4.80 

4.70 

9,50 

4.01 

3.12 

1.60 

-  .27 

-  .04 

.15 

1.80 

2.00 

7.00 

4.20 

5.00 

7.40 

3.42 

2.70 

2.25 

-  .35 

.04 

.25 

1.90 

2.40 

6.10 

3.70 

4.fiO 

5.90 

3.01 

3.40 

1.75 

(«) 

-  .06 

1.00 

1.90 

2.60 

5.90 

3.60 

5.10 

4.90 

3.65 

2.&5 

1.50 

-   .41 

.a5 

1.88 

1.60 

4.40 

10.00 

3.40 

4.50 

4.30 

3.10 

3.41 

1.10 

-  .50 

.68 

2.70 



1.40 

8.00 

12. 20 

3.40 

4.00 

4.00 

3.30 

2.30 

.56 

--  .54 

.86 

2.  t;9 

1.00 

7.00 

9.20 

3.40 

4.00 

4.10 

2.X(i 

2.20 

.65 

-  .41 

.59 

2.03 

1.30 

5.00 

7.:«) 

4.10 

4.80 

4. -20 

3.66 

2.30 

.65 

-  .45 

.31 

1.86 

l.:« 

3.70 

6.40 

3.80 

5. 20 

4.00 

3.97 

2.40 

.40 

.45 

.11 

l.WJ 

1.40 

2.80 

(«) 

3.70 

4.:tt) 

3.70 

3.33 

3.56 

.52 

-   .37 

.09 

1.36 

1.20 

2.10 

6.70 

3.50 

3.80 

4.40 

2. 55 

3. 16 

.40 

-   .27 

.24 

.77 

1.10 

2  30 

5.30 

3.50 

3.40 

3.40 

2. 15 

2. 55 

.32 

-  .37 

.32 

.73 

.90 

1.70 

5 '20 

3.60 

3.30 

CO 

l.r,o 

2.10 

.38 

.29 

.60 

.70 

.MO 

1.60 

4.90 

3.50 

3.40 

3.07 

1.50 

1.95 

.40 

.37 

1.23 

.00 

.70 

1.60 

4  40 

3.40 

3.80 

3.11 

1.45 

1.56 

.35 

.42 

.99 

1.11 

.70 

1.70 

4  00 

3.30 

8.30 

3.05 

1.27 

2.  :v» 

.35 

-  .42 

.75 

.55 

1. 00 

1.70 

4.00 

3.10 

13.30 

3.10 

1.02 

2.00 

.25 

-   .46 

.57 

.91 

1.70 

2.30 

3.80 

3.00 

10. 10 

3.  (W 

.8»; 

2  00 

.17 

-  .14 

.44 

.95 

2.00 

5.10 

3  70 

2. 70 

(") 

3.50 

.M 

1.  75 

.04 

.37 

.46 

.85 

5.30 

10  50 

5.U0 

2.  .'>0 

6.60 

3.10 

.60 

1.55 

.00 

-  .42 

.50 

.73 

9  90 

9.20 

7.30 

2. 50 

6. 10 

2.82 

1.27 

1.55 

.CO 

.21 

.39 

.80 

7  40 

7.80 

7.:jo 

2.  fA) 

6.80 

2.50 

1.01 

1.45 

-  .04 

.37 

.35 

1.12 

5.50 

6.40 

7.60 

•2.80 

6.  20 

2.  05 

1.45 

1.20 

-  .  05 

-   .37 

.40 

1.15 

4  00 

5.10 

6.90 

5.  'M) 

r..80 

1.99 

1.72 

i.a-> 

.Ck; 

-   .37 

.25 

(«) 

2.80 

4.80 

6.:w 

10.  30 

5. 40 

3.  :>«•» 

1.90 

.85 

.15 

-  .17 

.m 

3.22 

2.20 

6.00 

5.  HO 

10.  30 

4.')0 

6. 10 

2.17 

.75 

-.08 

-  .33 

.'25 

2.98 

1  70 

5.10 

8.60 

4.00 

6.15 

2.30 

.65 

-.06 

.20 

.08 

2. 72 

,.40 

4.60 

1   

3.90 



3.:)6 

.50 

-.29 



2.37 

aO 

bservei 

absen 

. 
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EAimaUd  monthly  discharge  of  New  River  at  layette,  W.  To.,  for  1904. 
[Drainage  area,  6,200  square  miles.] 


Month. 


January . . . 
February . . 

March 

April 

May 

June 

July 

August 

Septeml)er. 
October  ... 
November . 
De(!ember  . 


The  year  , 


Discharge  in  second^feet 


Haxlmnm. 


22,800 

24,600 

29,700 

24,000 

33,000 

21,600 

18,090 

6,530 

4,022 

1,192 

2,362 

5,866 

33,000 


Hinixnam. 


1,756 
2,190 
6,806 
4,479 
6,021 
3,566 
1,665 
1,580 
1,155 
984 
1,075 
1,240 


984 


Mean. 


4,519 
7,790 

13,340 
8,229 

11,070 
8,321 
5,133 
3,746 
1,698 
1,070 
1,484 
2,646 


5,754 


Rnn-off. 


Second-feet 


Dept 
inci 


0.729 

1.26 

2.16    ' 

1.33 

1.79 

1.34  . 
.828  I 
.604  , 
.274  I 
.173 
.239 
.427 


.929  I    12 


Note. — The  above  estimate  can  only  be  considered  as  approximate.    It  is  h 
upon  the  1902  rating  (able  with  some  modification  below  2  feet  gage  height 

GREENBRIER   RIVER   AT   ALDERSON,  W.  VA. 

Greenbrier  River  rises  on  the  western  slope  of  the  Allegheny  Mo 
tains,  in  Pocahontas  County,  W.  Va.,  and  flows  in  a  southwe^stc 
direction,  emptying  into  New  River  near  Hinton,  Summers  Com 
W.  Va.  It  receives  many  short  tributaries  from  the  Allegheny  Rar 
and  flows  for  the  most  part  through  a  broken,  hilly,  and  mountain 
coimtry  well  covered  with  forests.  This  station,  which  is  21  in 
above  Hinton,  was  established  by  C.  C.  Babb  and  D.  C.  Humphi 
August  1,  1895.  It  is  located  one-half  mile  alK)ve  the  mouth 
Muddy  Creek,  at  the  highway  bridge  in  the  village  of  Alderson. 
wire  gage  which  was  originally  installed  was  located  in  the  third  p 
of  the  second  span,  downstream  side  of  the  bridge.  This  gage 
referred  to  three  bench  marks:  The  first,  on  the  upper  end  of  the  c 
ing  of  the  first  pier  from  the  left  bank,  21.74  feet  above  gage  dati 
the  second,  on  the  upper  end  of  the  bridge  seat  of  the  left-bank  al 
ment,  21.61  feet  above  gage  datum;  the  third,  on  the  stone  four 
tion  of  the  water  tank  of  the  Chesapeake  and  Ohio  Railway,  23.481 
above  gage  datum.  A  temporary  bench  mark  has  been  established 
the  lower  end  of  the  third  floor  beam,  in  the  second  span  from  the 
bank.     Its  elevation  is  22.T2  feet  above  gage  datum.     On  Novero 
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M,  1903,  a  standard  chain  gage  was  installed  by  W.  C.  Sawyer.  It 
>ccupies  the  same  position  as  the  wire  gage  which  it  replaced,  and  its 
latum  is  the  same.  The  length  of  the  chain  from  the  end  of  the  weight 
jo  the  marker  is  27.81  feet.  A  new  bench  mark,  to  which  this  gage  is 
referred,  is  the  top  of  the  water  table  at  the  northwest  corner  of  the 
Merchants'  Grocery  Company  building.  Its  elevation  is  21.71  feet 
aibove  gage  datum.  The  channel,  which  is  straight  for  500  feet  above 
and  below  the  station,  is  broken  at  the  bridge  by  three  piers.  At  low 
stages  the  water  flows  in  two  channels,  between  which  is  an  island  600 
feet  long  and  75  feet  wide.  The  initial  point  for  soundings  is  the 
center  of  the  pin  on  the  downstream  side  of  the  bridge,  on  the  left 
hink.  The  banks  are  high  and  not  subject  to  overflow.  The  bed  is 
of  rock  and  gravel  and  fairly  constant.  The  observer  is  W.  J.  Han- 
cx)ck,  merchant  at  Alderson,  W.  Va.,  who  reads  the  gage  once  daily. 
The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  N.  C.  Grover,  district  hydrographer. 

Difcharge  measurements  of  Qreenhrier  River  lU  Aldersfm^  W.  TTi.,  in  1904. 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

height. 

Dis- 
charge. 

^Une  15 

F.  H.  Brandage 

Sqjeet. 
390 
256 

ft.  per.  sec. 

1.26 

.57 

2.20 
1.72 
1.63 
1.44 
1.51 

Second-/L 
490 

^Ug!wt9 

*«pteinber20.. 
^tober  1 

N.  C.  Grover 

146 

R.  H.  Bolster 

do 

251               . 45 
196              .26 

114 
51 

^itober20 

do 

217 

.35 

76 

3/fan  (iai/i/  gage  height  j  in  feet,  of  Greenbrier  River  at  Alderson,  W,  la.,  for  J904. 


Day. 

Jan. 

1.88 
1.90 
2.27 
2.67 
2.93 
2.60 
2.32 
2.20 
2.22 
2.20 
2.10 
2.08 
2.00 
1.97 
1.90 
2.15 
2. 12 
2.08 
1.92 
1.85 
1.90 
2.20 
7.70 
5.40 
4.00 
3.25 
3.03 
3.10 
3.15 
2.90 

2.<a 

Feb. 

2.36 
2.42 
2.20 
1.98 
2.10 
1.90 
2.20 
5.25 
4.50 
3.60 
3.20 
2.80 
2.65 
2.45 
2.32 
2.50 
2.90 
2.10 
2.00 
2.40 
2.45 
5.10 
5.90 
4.60 
4.45 
3.75 
3.25 
2.96 
3.56 

Mar. 

4.65 
5.60 
4.70 
4.40 
3.45 
3.65 
3.40 
6.10 
5.30 
4.35 
3.70 
3.60 
3.50 
3.30 
8.25 
3.40 
3.10 
3.00 
2.90 
2.90 
2.85 
2.85 
3.76 
5.30 
4.40 
3.85 
3.55 
3.45 
3.20 
2.95 
2.85 

Apr. 

May. 

8.90 
3.60 
3.40 
8.60 
3.80 
3.10 
3.00 
2.90 
2.80 
2.76 
2.65 
2.66 
2.65 
2.46 
2.45 
2.50 
2.55 
2.65 
7.80 
6.85 
4.76 
4.45 
3.66 
3.45 
3.45 
8.35 
3.20 
3.05 
2.85 
2.75 
2.80 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1.60 
1.55 

..« 

I..i0 
1.55 
1.50 
1.40 
1.50 
1.45 
1.40 
1.40 
1.50 
1.50 
1.50 
1.60 
1.60 
1.60 
1.60 
l.fiO 
1.50 
1.55 

i.eo 

1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.60 
1.55 



Dec 

1 

3.30 
4.20 
4.10 
3.70 
3.86 
3.10 
3.00 
2.96 
2.96 
3.00 
3.00 
8,00 
2.95 
2.95 
2.90 
2.80 
2.80 
2.76 
2.65 
2.65 
2.60 
2.65 
2.46 
2.40 
2.86 
2.45 
3.46 
6.70 
5.00 
4.45 

8.00 
3.60 
4.40 
5,26 
3.76 
3.16 
3.00 
2.86 
2.75 
2.66 
2.60 
2.50 
2.46 
2.85 
2.26 
2.20 
2.25 
2.20 
2.15 
2.15 
2.10 
2.10 
2.25 
2.15 
2.20 
2.10 
2.20 
2.40 
2.50 
2.85 

2.70 
2.60 
2.86 
2.25 
2.25 
2.25 
2.20 
2.20 
2.20 
2.16 
2.10 
2.20 
2.00 
2.00 
1.95 
1.90 
1.85 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.75 
1.70 
1.80 
1.80 
1.86 
1.80 
1.75 
1.75 

1.75 
1.70 
1.60 
1.60 
1.70 
1.76 
1.80 
1.80 
1.70 
1.70 
1.70 
1.76 
1.65 
1.75 
1.70 
1.66 
1.65 
1.70 
1.70 
1.70 
1.75 
1.80 
1.70 
1.80 
1.80 
1.70 
1.65 
1.60 
1.60 
1.55 
1.55 

1.55 
1.60 
1.66 
1.86 
1.56 
1.65 
1.56 
1.65 
1.55 
1.55 
1.66 
1.56 
1.60 
1.60 
1.56 
1.50 
1.50 
1.56 
1.50 
1.66 
1.80 
1.50 
1.50 
1.56 
1.50 
1.50 
1.50 
1.60 
1.50 
1.40 

1.40 
1.40 
1.40 
1.40 
1.40 
1.40 
1.45 
1.60 
1.60 
1.65 
1.60 
1.50 
1.60 
1.60 
1.45 
1.45 
1.40 
1.50 
1.50 
1.50 
1.50 
1.50 
1.45 
1.40 
1.50 
1.45 
1.40 
1.40 
1,40 
1.40 
1.40 

l.tt 

\M 

3 

1(» 

4 

l.fiO 

6    

1.<S 

6 

1.79 

7 

1.» 

8 

l.» 

9    

l.« 

10 

i.:3 

11 

i.:o 

12 

l.iS 

13 

1.65 

14 

1.7D 

15 

1.75 

16 

l.» 

17 

i.a 

18 

l.«l 

19 

I.® 

20 

i.:o 

21 

1.65 

22 

!.(» 

23 

1.50 

24              

1.60 

25 

1.75 

26 

2.40 

27 

3.30 

28 

S.30 

29     

3.10 

30 

isi 

31 

i.iO 

__ 

Rating  table  for  Greenbrier  River  at  AldtTson,  W.  Va.^  from  Januanj  1,  190S,  to 
December  Sly  1904. 


Gage 
height. 

Dineharge. 

1 

Gage 
height. 

Discharge. 

Discharge. 

Gage 
height. 

Distharve. 

Feet. 

Sfcond/eet. 

Fed. 

Secmui-fcct. 

Feet. 

Second-feet.  \ 

Feet. 

.'ktond-frri. 

1.4 

46 

2.6 

1,000 

3.8 

3,440 

6.0 

9,:»o 

1.5 

70 

2.7 

1,160 

3.9 

3,  680 

6.5 

10,830 

1       1.6 

101 

2.8 

1,330 

4.0 

3,920 

7.0 

12,40() 

1.7 

140 

2.9 

1,510 

4.2 

4,400 

7.5 

14.000 

1.8 

188 

3.0 

1,700 

4.4 

4,890 

8.0 

15,600 

1.9 

246 

3.1 

1,900 

4.6 

5,390     j 

8.5 

17,270 

1       2.0 

315 

3.2 

2,110 

4.8 

5,900 

9.0 

19,000 

1       ^-^ 

396 

3.3 

2,320 

5.0 

6,420     1 

9.5 

20,700 

2.2 

490 

3.4 

2,540 

5.2 

6,960 

10.0 

22,500 

2.3 

598 

3.  5 

2,760 

5.4 

7,530     i 

10.5 

24,400 

2.4 

720 

3.6 

2,980 

5.6 

8,110 

11.0 

26,500 

/" 

855 

3.7 

H,210 

\ 

5.8 

8,700 

\ 

486K,1 
fT.       J 
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eceding  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
m(*4ti^urt*menU  made  during  1897  to  liwM,  irirlti^ive.     It  is  well  defined 

g^0i  hd^ht«  I A  feet  and  2.4  feet^  being  determined  l)etween  these  limits  by 
1S04  ineartiiromt^rit?.     Above  2.4  feet  the  table  is  fairly  accurate  to  6  feet, 

tennlneil  ai>ove  6  fi*t:'t  by  three  measurements  made  in  1897.     Above  9  feet 

t  is  the  same  as  the  1902  table. 


/  monthly  discharge  of  Qreenbrier  River  at  Aldentmij  W.  Va.,for  1903  and  1904. 
[Drainage  area,  1,344  square  miles.] 


Month. 


1903. 


»r. 


1904. 


ir 

T 

le  year 


Discharge  in  Hecond-feet. 

Run-off. 

Maximum. 

Minimum. 
577 

Mean. 

Seeond-feet 

per  square 

mile. 

Depth  in 
inches. 

22,290 

3,  711 

2.76 

3.18 

23,620 

1,700 

6,567 

4.89 

5.10 

30,700 

1,160 

6,063 

4.51 

5.20 

9,600 

1,900 

3,298 

2.45 

2.73 

2,540 

315 

864 

.643 

.741 

8,400 

396 

1,702 

1.27 

1.42 

2,386 

128 

754 

.561 

.647 

788 

58 

239 

.178 

.205 

301 

79 

161 

.120 

.134 

246 

101 

149 

.111 

.128 

246 

70 

150 

.112 

.125 

490 

101 

183 

.136 

.157 

30,700 

58 

1,987 

1.48 

19.77 

14,640 

217 

1,529 

1.14 

1.31 

9,000 

246 

2,247 

1.67 

1.80 

9,600 

1,420 

3,515 

2.62 

3.02 

8,400 

659 

2,219 

1.65 

1.84 

14,^>60 

788 

2,  715 

2.02 

2.33 

7,100 

396 

1,328 

.988 

1.10 

1,160 

140 

352 

.262 

.302 

188 

86 

141 

.105 

.121 

188 

46 

86.4 

.064 

.071 

101 

46 

60.5 

.045 

.052 

101 

46 

83.4 

.062 

.069 

2,320 
14,960 

70 

412 
1,224 

.307 

.354 

46 

.911 

12.37 
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SCIOTO  RIVER  DRAINAGE  BASIK. 

Scioto  River  rises  in  the  eastern  part  of  Auglaize  County,  Ohio, 
flows  east  for  about  40  miles  and  then  almost  due  south,  entering  the 
Ohio  at  Portsmouth.  Below  Columbus,  where  it  is  joined  by  the 
Olentangy,  it  is  one  of  the  largest  and  most  important  streams  in  the 
State.  The  United  States  Geological  Survey  maintained  stations  ob 
both  Scioto  and  Olentangy  rivers  at  Columbus  for  the  purpose  of 
studying  the  water  supply  and  sewage  disposal  of  that  city.  The  river 
has  considerable  fall  and  flows  through  a  hilly  basin,  forming  numer- 
ous good  locations  for  water-power  developments.  Its  drainage  area 
at  Columbus  is  1,051  square  miles. 

SCIOTO   RIVER  NEAR  COLUMBUS,  OHIO. 

This  station  was  originally  established  for  the  Ohio  State  board  of 
health  by  B.  F.  Flynn,  on  the  Grand  View  Avenue  Bridge,  3  miles 
northwest  of  Columbus  post-office,  and  was  reestablished  on  the  same 
bridge  by  R.  W.  Pratt,  on  November  21, 1903.  This  bridge  is  a  two- 
span  iron  highway  bridge,  260  feet  between  abutments.  The  initial 
point  for  soundings  is  the  face  of  the  easterly  abutment  on  the  down- 
stream side,  and  the  bridge  is  marked  every  10  feet  with  double  naik 
The  main  channel  is  straight  for  about  100  feet  above  and  200  feet 
below,  and  there  is  a  small  island  150  feet  above,  which  causes  a  side 
channel  to  enter  the  main  channel  at  this  point  The  banks  are  high 
and  only  overflow  in  extreme  floods.  At  low  water  the  river  is  slug 
gish,  but  can  be  waded  at  several  points  below  the  bridge,  where  good 
measurements  can  be  obtained.  The  following  bench  marks  have  been 
established: 

Bench  mark  No.  1  is  the  upper  side  of  the  upper  angle  iron  forming 
the  lowest  part  of  the  hand  rail  above  a  point  1  foot  east  of  the  pulley. 
This  point  is  34.02  feet  above  the  zero  of  the  gage.  Bench  mark  N<^' 
2  is  the  extreme  northeast  corner  of  the  north  stone  of  the  parapet 
wall  of  the  east  abutment,  the  elevation  of  which  is  34.82  feet  at)Ove 
the  zero  of  the  gage.  Bench  mark  No.  3  is  a  nail  in  a  telegraph  ])ole 
10  feet  east  of  the  east  abutment  at  the  north  side,  having  an  elevation 
of  34.95  feet  above  the  zero  of  the  gage.  The  gage  established  by 
Mr.  Pmtt  has  its  zero  at  the  same  elevation  as  the  gage  which  was 
established  by  Mr.  Flynn.  It  consists  of  a  regulation  chain  and  weight* 
with  a  length  of  30.40  feet  from  the  end  of  the  weight  to  the  end  of 
the  last  copper  link,  which  is  used  as  the  marker. 

The  observations  at  this  station  during  1904  have  l)een  made  undef 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Discharge  measurenufnis  of  Scioto  River  near  CHumhuSy  OhxOy  in  1904. 


Hate. 

Hydrogrmpher.        Width. 

Area  of      !  Mt?an  veloc- 
tiection.              ity. 

Oaffc 
hel^t 

Feet. 
ft  9.  70 
M  4ft 

Diwrharge. 

nary  18a... 
narv  22  <^ 

R.  W.Pratt.... 
do 

Fui, 
36 
225 

Sq.feet.        Ft.  per  arc. 
39       1           1.31 

Sr,Hmd-Jt. 

51 

18,120 

5,827 

13,400 

19,400 

9,691 

210 

»ruary  29  <^ . . 

do 

246  !     2,187 

2.66'     17.60 
3.98  ;     20-40 

rch4 

do 

228       3. 373 

rch26 

.....do 

233 
235 

3,426 

2,247 

278 

571 

5.66 
4.31 

23.40 

18.00 

ril4 

do 

y  14 

do 

123 

.76 

«  K1 

ie3 

do 

180 

.1.62       11.14 
.  76        9. 87 
.24  1      9-12 

927 

y21 

do 

132  1        317 

100          207 

84             68 

241 

niflte 

do 

50 

Kll8t6<' 

do 

.81 
.46 
.47 

9.12 
9.04 
9.10 

55 

)tember  3*' . . 

do 

91 
77 
15 
16 

78 
75 
10.5 
13.5 

36 

tober22<'.... 

do 

:^ 

•Tember  19'' . 
oember  16... 

do 

^o 

1.36 

i.:« 

8.89 
9.08 

14.3 

18 

a  Wading  000  feet  above  bridge. 

frioe  cawed  gage  to  read  about  0.50  too  high. 


e  Ice  and  d^brin. 

d  Wading  800  feet  above  bridge. 


Metm  daily  gage  height,  in  feet,  of  Scioto  River  near  Columbus,  Ohio,  for  1904- 


D»y. 


Jan.a    Feb.a    Mar.  |  Apr.     May.    Jane.  I  July.  •  Aug.     Hept.     Oct.      Nov.     Dec. 


9.80 
9.80 
9.85 
9.80 
9.70 
9.75 

9.70 

9.75 

9.80 

9.70 

9.70 

9.70 

9.70 

9.65 
9.70 
9.70 

9.70 

9.70 

9.70 

9.75 

15.40 

28.35 

21.60 

17.15 

14.80 

18.75 

13.60 

15.35 



15.05 

14.56 

14.10 

14.10 

13.80 

11.90 

11.96- 

11.96 

12.76 

17.95 

16.16 

14.85  I 

14.35  I 

13.60  j 

12.50 

12.40  I 

11.15 

14.36 

13.30 

18.16 

12.70 

12.40 

12.50 

12.85 

16.50 

15.15 

15.40 

14.55  ! 

13.85 

13.65  I 

13.55 

15.80 


16.00 
16.00 
19.00 
20.65 
17.80 
16. 15 
14.86 
18.55 
18.10 
12.55 
12.35 
12. 15 
12.45 
12.55 
12.20 
11.35 
11.50 
11.70 
12.80 
12.70 
12.65 
12.50 
13.70 

13.  yo 

23.45 
23. 45 
20.00 
17.2.'> 
15. 10 
13.60 
15.36 


21.30 

24.30 

20.80 

17.95 

16.10 

14.45 

13.10 

12.65 

12.55 

I  12.50 

I  12.30 

1  12.16 


12.00 
11.80 
11.55 
11.15 
10.83 
10.65 
10.50 
10.30 
10. 15  I 
10.10 
10.10  I 
9.95  [ 
10.05  ! 
12.00  I 
12.85  ' 
12.60  I 
12.35  I 
12.25 


12.05 
11.70 
11.45 
11.25 
10.78 
10.55 
10.40 
10.25 
10.20 
10.10 
10.00 
9.90 
9.80 
9.82 
9.80 
9.78 
9.72 
9.80 
9.80 
9.85 
9.87 
9.90 
9.95 
10.00 
9.85 
9.70 
9.80 
9.80 
9.72 
9.75 
9.83 


10.00 
10.42  I 
10.75 
10.55  i 
10.50  ' 
10.37 
10.10  I 
9.95 

9.80      ; 

9.70  j 
9.60  ■ 
9.52  ! 
9.50 
9. 45  ' 
9.45  I 
9.45 
9.50  . 
9.47  i 
9.50 
9.95 
9.80  I 
9.82 
10.25 
10. 52 
10.42  I 
10. 15  I 
9.87  I 
9.75  i 
10.00  I 
9.82  i 


9.77 
9.95 
10.10 
10.00 
10.05 
16.02 
16.45 
15.05 
17.60 
15.48 
13.85 
13.02 
12.25 
11.70 
11.32 
11.20 
10.45 
10.67 
10.07 
9.82 
9.72 
9.61 
9.55 
9.50 
9.47 
9.40 
9.3K 
9.31 
9.35 
9.29 


9.56 
9.55 
9.19 
9.16 
9.12 
9.33 
9.10 
9.03 
9.00 
9.10 
9.15 
9.12 
9.08 
9.10 
9.12 
9.15 
9  01 
8.S7 
9.01 
9.15 
9.10 
9.22 
8.86 
8.87 
8.90 
9.32 
9.20 
9.a5 
9.09 
9.02 
8.97 


9.03 
9.02 
8.97 
8.97 
9.05 
9.00 
9.06 
9.08 
9.08 
9.03 
9.12 
9.04 
9.00 
8.97 
8.96 
9.02 
9.04 
8.98 
9.04 
9.10 
8.97 
8.96 
9.00 
8.94 
8.94 
8.92 
8.92 
8.9<) 
H.94 
9.07 


9.06 
9.01 
9.00 
9.28 
9.48 
9.27 
9.16 
9.27 
9.12 
9.10 
9.10 
9.10 
9.11 
9.08 
9.15 
9.08 
9.06 
8.98 
9.27 
9.07 
9.05 
9.00 
9.00 
9.05 
9.00 
9.00 
9.05 
9.00 
8.87 
8.81 
9.00 


9.15 

9.00 

8.97 

8.97 

9.17 

9.15 

9.32 

9.15 

9.25 

9.13 

9.31 

9.18 

9.17 

9.  OS 

8.90 

9.05 

9.09 

9.08  I 

9. 10 

9.10  I 

9.ir.| 

9.32 
9.28 
9.02  I 
9.10 
8. 95 
9.00 
8. 95 
9.05 
9. 15  I 


9.13 
9.12 
9.13 
9.12 
9.15 
9.20 
9.06 
9.28 
9.13 
9.15 
9.10 
9.14 
9.22 
9.11 
9.20 
9.10 
9.05 
9.00 


9.20 
9.22 
9.30 
9.30 
9.35 
9.45 
11.10 
10.05 
9.85 
10.66 
10.45 


alee  conditfons  during  January  and  Yebrwan- 
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(mis. 


Rating  table  for  Scioto  Hither  near  Columbus,  Ohio^  from  January  1  to  Decemher  31^  1901 

i  ■  -  -     —     -  ■  ■  J 


hel^t. 

Discharge. 

helgiit. 

DiHcharge. 
Bccotkl-fert, 

(iago 
height. 

Diiieharge. 

Gage 
height. 

Diarharfe. 

J^ft. 

Serowi'feeii  l 

Pctt. 

FM. 

i>ctond-feet. 

/Vrt. 

Sfcoadjed. 

8.8 

^    ! 

10.1 

285 

11.8 

1,000 

16.5 

7,000 

8.9 

16 

10.2 

310 

1     12.0 

1,160 

17.0 

7,890 

9.0 

29 

10.3 

335 

12.2 

1,340 

17.5 

8,790 

9.1 

45 

10.4 

360 

12.4 

1,540 

18.0 

9,600 

9.2 

64 

10.5 

385 

12.6 

1,740    1 

18.5 

10,590 

9.3 

86 

10.6 

410 

12.8 

1,940 

19.0 

11,490 

9.4 

110 

10.7 

440 

13.0 

2,140 

20.0 

13,290 

9.5 

ia5 

10.8 

470 

13.5 

2,680 

21.0 

15,090 

9.6 

160 

10.9 

500 

14.0 

3,230 

22.0 

16,890 

9.7 

185 

11.0 

530 

14.  5 

3,860  ; 

23.0 

18,690 

9.8 

210 

11.2 

620 

15.0 

4,560    : 

24.0 

20,490 

9.9 

235 

11.4 

7:«) 

15.5 

5,330    . 

10.0 

260 

11.6 

860    1 

16.0 

6,150 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  ia  based  upon 
15  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  heights  9  feet  and  15  feet.  The  table  has  been  extended  beyond  these  limits. 
Above  gage  height  16.6  feet  the  rating  curve  is  a  tangent,  the  difference  being  1^ 
per  tenth.  The  cur\'e  includes  measurements  made  during  1899,  1900,  and  1903,  bat 
the  changes  due  to  measurements  of  1904  make  it  applicable  only  to  the  above 
liinitM. 

E»timaJted  montldy  discharge  of  Scioto  River  fiear  ColumhnHy  Ohio,  for  1904. 
[Drainage  area,  1.051  square  mile».] 


Month. 


iMarch 

April 

May 

June 

July 

AugUHt  .  .  . 

Septeml>er 
Octc^ber  .. 
Noveml>er 
Decern  Ijer 


Discharge  in  stH'ond-foi't. 


Maxininni.      Mininuun. 


19,500 

21,0,H0 

1,205 

455 

8, 970 

148 

49 

130 

91 

570 


700 

248 

185 

122 

84 

12 

19 

7 

16 
29 


Mean. 


Runoff. 


Seeond-feet     i^p^j,  in 
per  si^uare       ^^, 


mile 


5,180 
3,205 

3:n 

243 
U445 
50.9 

:w.3 

44.5 

48.7 
110 


4.9:j 
3.05 
.  315 
.2:^1 
1.38 
.048 
.029 
.042 
.046 
.105 


n.tiS 
.14(1 

.m 

.258 
1.50 
.055 
Ml 

.m 

.051 
.121 


9MJL.  J0HK80K/ 
AMD  HOYT. 
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OLENTANOY   RIVER   NEAR  COLUMBUS,    OHIO. 

This  station  was  established  October  7,  1903,  by  R.  Winthrop  Pratt, 
n  connection  with  the  water  supply  and  sewage  disposal  investiga- 
ions  of  the  city  of  Columbus.  It  is  located  4  miles  north  of  the 
yolumbus,  Ohio,  post-office  and  one-fourth  mile  west  of  North  High 
treet  at  the  Doddridge  Street  Bridge.  The  boxed  chain  gage  is  bolted 
o  the  hand  rail  of  the  bridge  on  the  upstream  side.  The -observer  is 
V.  D.  Winegardner.  Discharge  measurements  are  made  from  the  two- 
ipan  highway  bridge  and  by  wading  below  the  bridge.  The  initial 
joint  for  soundings  is  the  east  face  of  the  west  parapet  wall.  The 
:hannel  is  straight  for  300  feet  above  and  500  feet  below  the  station. 
The  banks  overflow  only  at  high  stages.  The  l)ed  of  the  stream  is  of 
sand  and  clay.     The  drainage  area  at  the  station  is  520  square  miles. 

Bench  mark  No.  1  is  the  northwest  corner  of  the  top  stone  of  the 
north  wing  of  the  west  abutment.  Its  elevation  is  34.99  feet  above 
gage  datum.  Bench  mark  No.  2  is  a  cut  in  the  top  of  the  hand  rail 
over  the  gage  31  feet  from  the  initial  point  for  soundings.  Its  eleva- 
tion is  39.89  feet  above  the  zero  of  the  gage.  Piench  mark  No.  3  is 
the  center  pin  of  the  west  end  of  the  north  truss,  the  elevation  of 
which  is  38.60  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  af  E.  Johnson,  jr.,  district  hydrographer. 

^^harffe  meeufuremenU  at  regular  stations  on  Oltniangy  River  near  ColumhuSy  Ohio,  in 

1904, 


Date. 


Hydmgraphcr. 


^uary  !♦>"  .. 
^uaiy  22  . . . 
ebruary  5  «  *. 
ebniary22<^.. 


R.  W.  Pratt. 

do 

do 

do 


Width. 


'ebniary25<'... do  .. 

tarch  5 | do  . . 

larch  19 ' do  .. 

ipril23a I do  .. 


lay  28a 

ime4 

'Uly23a 

August  20  « 

^ptemberSOa. 
f^ber  28  o  . . . 
November  12  «, 
lumber  23  «  . 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Feet 

70 
186 

78 
120 
118 
151 
144 

43 

84 
137 

50 

31 

20.5 

24 

19.5 

28 


Area  of 
section. 

Mean  veloc- 
ity. 

Ft.  per  sec. 

Gage 
height. 

Sq./ert. 

Fed. 

36 

.  1.00 

6.40 

2,445 

5.73 

19.40 

60 

1.55 

6.90 

510 

3.09 

9.40 

530 

2.89 

9.35 

1,104 

3. 15 

11.50 

856 

1.81 

9.20 

53 

2.66 

7.10 

86 

570 

50 

12 

7.2 
10.9 

9.2 
13.6 


2.64 
0.44 
1.24 
1.16 
0.97 
1.87 
1.16 
1.29 


7.22 
7.35 
6.80 
6.56 
6.52 
6.70 
6,  59 
6.66 


DiHcharge 

Serond-Jl. 

14,000 

93 

1,575 

1,529 

3,469 

1,569 

140 

226 

249 

62 

14 

7 

20.4 

10.7 

17.5 


"Wtding  at  dlttereDt  sections.       b  Jee.       c  At  Lane  avenue,  lbTee-lo\\T\.\v6  mWe  \se\ov?  ^VeWwcv. 


T8  BTBBAM   HKABUEEMENTO    IN   19(M»  FABTT  V-  1^1* 

Mean  dntiii  ^tge  height  ^  in.  fedf  of  (Metitant^  Ri^er  riear  CblumhtUf  f^kio,  for  ISQ^ 


\ 


Bmy, 


1 .,.. 

2..,. 

*. 

ft 

9 

10 *.. 

l\ 

12... 

la -., 

H ..., 

16... 

IS 

17., „..-... 

IH 

19.. 

M..... 

21.. 

2a ao.40 

21 .'  l*i,W 


Jiti.q 


Fet>.« 


6.fi0 
0.50 

A.  40 
&40 
fi.50 

e.w 

G.40 
8.40 
6.40 
fl.lO 
€.40 
fl.40 
A.  40 
6. 40 
6.40  I 
5.40 
6,4« 
9.m  , 


I 
2.-* H.4fl 


fi.00 
fl.GD 

aw 

V.OO 

11.  in 

IB.  10 

ID.iO 
9,00 
7.40 
7.fi0 
7.fl0 
7.20 
7.40 
7.10 
7.00 
6.90 
ft.  TO 

0.70 

9,70 

9-2» 


M«r. 


20. 
27,, 


9.40 
7.40 

7.(W 


14,  HO 
1^.80 

9^20 
9. 3D 

6L90 
9.00 
H.30 
B.OO 
7.90 
7.  TO 
7.50 
7.70 
7.ftO 
7.60 
8.00 
f.40 
8.90 
8,00 
8.40 
10.20 
10,20 
9,70 
8.20  '  10.80 
7.gO  I  15.40 
7.90,  It.ftO 
10.20  9,:m 
I    8,fi0 


Apr. 


Hmj. 


16.  ao 

19.60 

tzao 
%m 

8.70 

^40 

H.10 

7,90 

7.90 

lilO 

a  00 

7.70 

7,80 

7.  TO 

7.70 

7.50 

7.  BO 

7.30 

7.M 

7. 3D 

7.10 

7,10 

7. 10 

7.10 

7.10 

9.50 

9.H] 

9.40 

H.HO  I 

8.&0 


'\ 


11.00 !    7.< 


Jnne. 


8.20 
7.70 
7.60 
7.40 
7.M 
7.20 
7.00 
6.90 
O.90 
6.00 
0,80 
0.80 
«L80 
0.80 
6.80 
7.00 
7.00 
6.90 
6,80 
ft.  00 
7.10 
7.00 
7,00 
7.00 
7.W 
7.W 
7.10 
7,00 
7.50 
7.50 


Jnlj. 


I 


7.20 
7.10 
7.00 
7.00 

7.00 
7.00 
IS.  06 
11.70 

i2.no 

10.00 
S.fiO 
&D0 
7.60 
7.50 
7.20 
7.20 
7. 10  I 
7.00^ 
6.90  1 
6v90  I 
6.W 
fi.BO  . 
6.80  I 
6.70  ' 
fl.60 

e.eo 

A,  70 

6.70 
6.70 
6.JK0 
ti.70 


An*. 


i 


6.70 
6,60 
6.60 
6.60 
6.60 
6.60 
fit  60 
6.60 

6;,  60 

0.60 
6.60 

aoo 

0.60 

6,60 
6.60 
0.60 
6Lfi0 
«,6D 
0.69 
d.60 
6.56 
6i50 
6.55 
0.50 
d.60 
0.fl5 
6.W 
6.5fi 
6.tiD 
6,  GO 
6.60 


Sepl. 


0.50 

0.60 
6.75 
6.70 
6,70 
6.6«S 
6.60 
«.9& 
€.90 
6.  SO 
6,70 
6.60 
«.60 
6.70 
6,60 
6,«0 
6.00 
6,60 

0.«O 

6^60 
6.66 
6.00 
0.60 
6,00 
6.60 
6.  GO 
6.50 

6,ra 

6.50 
6.fi0 


OCL 


6,  .10 
6,^ 
0.1i5 
6.00 
6.M 

^fe 

r>.55 
170 
0.n 
6.W 

6.W 
6.00 
6.:9 
6.0^"^ 
6,65 
6,75 
6,60 
6,6fi 
G.60 
0,60 
5.60 
6.65 
6,» 
6.61» 

(i.e-.^ 

ft.  60 
6.60 


Hkn. 


D(t* 


f.?i& 

«,« 
41  fit 

&« 

16} 

€.# 
&,«& 

km 
t.ft 


1 


'I  Ipif  iHmdItinnji.TftiiUttry  «nd  Fuhrtmry. 


f'  rpojs-en  December  7  to  31. 


/?4/fa)*/  /fi/j^*i  /or  Olefdangij  River  near  Coiumbita,  Ohw^  from  October  7,  I$Od,  h  JistuP? 


BisihaTKC 

^a. 

nfm^hni^. 

h^L 

Dt«cli«rge. 

0i«l|U|t 

/l;4f^ 

Sectmd'firt. 

/>^l 

.^^rtjnrf./fff. 

/5rd, 

Srw»tirf-/prt. 

Fbct 

6.2 

13 

'      6.6 

55    ' 

7,0 

133 

7.3 

8H 

6.3 

21 

6.7 

69     1 

7.1 

163 

7.4 

as 

6.4 

31 

6.S 

S5     , 

7,2 

197 

7.6 

330 

6.5 

40 

i      6.6 

107 

1 

ijuring  ihe  Ho(k1  of  January  2z,  i>fu4,  ihe  channel  shifted,  changing  me  i»«*^ 
below  gage  height  7.5  feet,  as  shown  in  succeeding  table.  Above  gage  height "^ 
the  two  tables  are  alike. 


RALUiOHNaOK.'l 
iXD  HOYT.       J 


SCIOTO   RIVER    DRAINAGE    BASIN. 
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^ting  table  fur  OUniangy  River  nettr  Columbus,  OhiOy  from  January  tS  to  Ikcemi^er  SI, 

1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

DlMcharge. 

: 

height. 

Discharge. 

Gage 
height. 

Discharge. 

Ftei. 

Stcofui'jffi. 

FM, 

Srrtmd-feet. 

Fnt. 

Seamd'/tti. 

FM. 

Srcond/eel. 

6.5 

5 

8.0 

600 

9.5 

l,<i:iO 

12.0 

3,950 

6.6 

20 

8.1 

660     1 

9.6 

1,710 

12.5 

4,500 

6.7 

39 

8.2 

720     ! 

9.7 

1,790 

13.0 

5,100 

6.8 

62 

8.3 

780 

9.8 

1,870     ' 

13.5 

5,700 

6.9 

89 

8.4 

840 

9.9 

1,950 

14.0 

6,:wo 

7.0 

118 

8.5 

910 

10.0 

2,050    1 

14.5 

6,950 

7.1 

150 

8.6 

980 

10.2 

2,210    ' 

15.0 

7,600 

7.2 

185 

8.7 

1,050 

10.4 

2, 3W 

15.5 

8,300 

7.3 

225 

8.8 

1,120 

10.6 

2,570 

16.0 

9,000 

7.4 

270 

8.9 

1,190    ! 

10.8 

2,750 

16.5 

9,700 

7.5 

3.0 

9.0 

1,260 

11.0 

2,940 

17.0 

10,400 

7.6 

370 

.      9.1 

l,:i30 

11.2 

3,140 

18.0 

11,900 

7.7 

425 

9.2 

1,400 

11.4 

3,340 

19.0 

13,400 

7.8 

480 

9.3 

1,470 

11.6 

3,540    ; 

7.9 

540 

i       9.4 

1,550 

11.8 

3,740    1 

1 

The  above  table  is  applicable  only  for  opeD-channel  conditions.  It  is  based  u|)on 
i  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage 
•eights  6.2  feet  and  11.5  feet.  The  table  has  lx*en  extender!  l)eyond  these  limits, 
ibove  gage  height  17  feet  the  rating  curve  is  a  tangent,  the  difference  being  150  per 
mth. 

Edimated  monthly  duicharge  of  (Hentangy  Hirer  near  ( 'olumbu*,  Ohio,  for  J9f)4. 
[Drainage  area,  .V20  square  miles.] 


Month. 


arch 

pril 

lay 

ane 

Qly 

ognst ... 
epteniber 
'^ol>er  .. 
ovember 


DiMcharge  in  second-feet. 


Maximum.     Minimum,  i    Mean. 


Run-off. 


I 


10,120 

14,300 

720 

720 

5,160 

76 

104 

62 


320  '2,501. 

150  !l,516. 

118  ' 

62 

20 

5 

5 

5 

12 


Second-feet 

erMUi 

mile. 


perMuare 
mile 


232.      I 
187.      i 
«:H4. 
21.5 

27.4  ! 
2:^.3  I 

19.5  I 


4.81 
2.92 
.446 
.360 

1.22 
.041 
.  053 
.(M5 
.038 


Depth  in 
incheti. 


5.54 
3.26 
.514 
.402 
1.41 
.047 
.059 
.  052 
.042 
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lilTTLiE  MIAMI  RIVER  DRAINAGE  BASIN. 
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Little  Miami  River  rises  in  the  southeastern  part  of  Clark  County, 
flows  southwest  through  Greene  and  Warren  counties,  and  enters 
Ohio  River  just  above  Cincinnati.  The  greater  part  of  the  drainage 
area  lies  to  the  east,  as  there  is  only  a  narrow  piece  of  country  between 
this  and  Miami  River.  The  Little  Miami  is  the  l>est  power  river  in 
the  State  of  Ohio.  The  United  States  Geological  Surve^^  maintained » 
station  on  the  Little  Miami  at  Morrow  in  1903,  where  its  drainage  area 
is  951  square  niile^.  .  In  1904  a  gaging  station  was  operated  on  Mad 
River  near  Springfield. 

MAD   RIVER   NEAR   SPRINGFIELD,  OHIO. 

This  station  was  established  December  31,  1903,  by  R.  Winthrop 
Pratt.  It  is  located  at  a  highway  bridge  4  miles  west  of  Spring- 
field, Ohio,  and  a>)out  500  feet  below  old  Red  Mill  dam.  A  standard 
chain  gage  is  spilced  to  the  bridge.  The  length  of  the  chain  from  the 
end  of  the  weight  to  the  marker  is  16.05  feet.  The  gage  is  read  ont« 
each  day  by  Charles  W.  Smith.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  single-span  bridge  to  which  the^[age 
is  fastened.  The  bridge  has  a  length  between  abutments  of  128  feet 
The  channel  is  practically  straight  for  1,000  feet  al)ove  and  below  the 
station,  there  being  a  slight  curve  just  above.  The  right  bank  is  high, 
clean,  and  seldom  overflows.  The  left  bank  is  rathef  low  and  is  sub- 
ject to  overflow.  The  bed  of  the  stream  is  composed  of  a  mixture  of 
clay  and  gravel  and  is  fairly  permanent.  Bench  mark  No.  1  is  on  the 
extreme  west  corner  of  the  second  stepstone  on  the  upstream  side  of 
the  north  side  of  the  bridge.  Its  elevation  is  15.88  feet  above  the  datum 
of  the  gage.  Bench  mark  No.  2  is  on  the  top  of  the  bottom  of  the 
gage  box.  Its  elevation  is  19.67  feet  above  the  datum  of  the  gage. 
Bench  mark  No.  3  is  a  nail  in  top  of  lower  chord,  87  feet  from  initial 
point.     Its  elevation  is  18.69  feet  above  gage  datum. 

The  drainage  area  at  this  station  is  290  square  miles. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 


K>HNSON, 
HOYT. 


'*•]       LITTLE   MIAMI    RIVER   DRAINAGE    BASIN. 
Disrhtirge  mensuremetitji  of  Mad  River  near  Springjieldy  Ohio^  in  J904. 
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CI  Wading  600  feet  aboTo  bridge. 
Uecni  dttUy  gage  height^  in  feet ^  of  Mofi  River  near  Springfieidt  Ohio^  fanr  1904. 


*y. 


Jan." 

Feb.« 

Mar. 

6.10 

6.30 

7.90 

6.10 

6.40 

6.90 

6.30 

6.30 

9.60 

6.M 

6.30 

9.20 

6.40 

6.30 

9.30 

6.30 

6.70 

7.00 

6.30 

10.90 

7.00 

6.90 

8.90 

6.90 

6.30 

8.00 

6.60 

Apr. 


May.   June.    July. 


6.30 
6.30 
6.20 
6.10 
6.90 
6.10 
6.00 
5.90 
6.00 
6.00 
6.10 
12.00 
14.10 
11.80 
8.40 
7.30 
6.70 
6.60 
6.60 
6.60 
6.50 
6.40 


6.50 
6.70 
6.50 
6.40 
6.30 
6.10 
6.30 
6.20 
6.20 
6.10 
6.10 
6.20 
8.70 
8.00 
9.50 
7.30 
6.70 
6.50 
8.20 
8.50 


6.50  ; 
6.90  I 
6.70  \ 
6.50  j 
6.60  I 
6.50 
6.50 
6.50 
7.50 
7.00 
6.80 
6.70 
6.60 
7.70 
7.20 
9.30 
15. 40 
12.00 
8.30 
7.50 
8.90 
11.45 


13.50 
11.90 
8.80 
7.40 
7.10 
7.00 
6.90 
6.80 
6.90 
6.70 
6.60 
6.60 
6.50 
6.50 
6.50 
6.40 
6.30 
6.30 
6.30 
6.20 
6.10 
6.10 
6.10 
6.10 
6.10 
7.00 
6.70 
6.60 
6.60 
6.50 


6.30 
6.30 
6.20 
6.20 
6.10 
6.00 
6.00 
6.00 
6.10 
6.00 
5.90 
5.90 
5.90 
5.90 
6.10 
6.00 
5.90 
6.00 
6.00 
5.90 
6.30 
6.10 
6.10 
6.00 
6.00 
5.90 
6.10 
6.00 
5.90 
5.90 
5.90 


I 


Aug. 


6.00 
6.00 
5*90 
6.90 
5.80 
5.W 
5.80 
5.80 
5.80 
6.80 
5.80 
5.70 
5.70 
5.70 
5.70 
5.80 
5.90 
5.90 
5.80 
7.00 
6.30 
6.10 
5.90 
5.80 
5.80 
n.sO 
5.80 
5.80 
().  10 
5.90 


6.80 

6.10 

5.80 

5.80 

5.80 

6.50 

6.90 

6.90 

7.30 

6.40 

6.20 

6.10 

6.00  I 

5.80 

5.80 

5.80 

5.80 

5.90 

5.80 

5.80 

5.70 

5.70 

5.70 

5.60 

5.70 

5. 70  I 

5.60  j 

5.50 

5.00 

5.50 

5. 50 


6.80 
6.70 
5.60 
5.60 
5.60 
5.50 
5.50 
6.50 
5.50 
5.60 
5.  .'iO 
5.50 
5.50 
5.50 
5.50 
6.50 
5.50 
5.40 
5.50 
6.70 
6.70 
5.60 
5.60 
5.50 
5.50 
5.  HO 
5.70 
5.50 
5.  .50 
5.50 
5.53 


Sept. 


5.60 
6.56 
6.65 
6.60 
5.50 
6.52 
5.50 
5.50 
5.50 
6.50 
5.50 
5.45 
5.50 
5.60 
5.15 
5.50 
5.50 
6.50 
5.50 
6.32 
5.50 
5.55 
5.  .'■lO 
5.45 
5.70 
5.60 
.5.60 
5.  ()0 
5.60 
5.  .50 


Oct. 


5.66 
5.56 
6.65 
5.60 
5.50 
6.56 
5.56 
6.55 
5.60 
5.65 
6.85 
6.70 
5.70 
6.65 
6.60 
5.60 
5.60 
5.56 
5.60 
6.60 
5.60 
5.66 
5.65 
5.60 
5.60 
5.60 
5.60 
5.60 
6.60 
5.65 
5.60 


Nov.     Dec. 


6.60  I 

6.60 

5.60 

6.60  I 

6.60 

6.65 

5.60  ! 

6.60 

5.60 

5.60 

5.70 

6.65 

6.60 

5.60 

5.60 

5.60 

5.60 

6.60 

6.65 

5.60 

6.60 

6.60 

5.60 

5.65 

5.63  J 

6.67  I 

5.65 

5. 65 

5.65 

5. 65 


5.66 
5.68 
5.67 
5.62 
5.63 
6.60 
5.60 
5.60 
O.60 
5.65 
5.60 
5.62 
5.60 
5.60 
5.60 
5.63 
5.63 
5.62 
5.70 
5.60 
5.60 
5.60 
5.70 
(1.10 
G.20 
6.20 
7,90 
6.36 
6.16 
6.15 
5.95 


5.95  j 


ISB  128—0^ 6 


a  Ice  conditions  January  and  Febniaty . 
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WABASH  RIVER   DRAINAGE  BA8IK. 

The  drainage  basin  of  the  Wabash  embraces  an  area  of  about  ^,()00 
square  miles,  distributed  as  follows:  In  Ohio,  400  square  miles;  in 
Indiana,  24,350  square  miles;  in  Illinois,  8,250  square  miles.  It 
drains,  therefore,  slightly  more  than  two-thirds  of  Indiana,  the  ara 
of  the  State  being  35,910  square  miles.  Of  the  portion  of  Indiant, 
about  one-half  is  embraced  in  the  drainage  areas  of  East  and  Weflt 
White  rivers.  B}'  including  these  drainage  areas  with  the  Wabashf 
the  entire  basin  has  a  nearly  symmetrical,  broadly  ovate  form.  Not 
including  the  White  River  system,  the  Wabash  basin  is  an  unsym- 
metrical,  elongated  tract,  curving  around  White  River. 

The  length  of  the  valley  occupied  by  the  Wabash  is  about  450  miles, 
but  the  length  of  the  stream  is  fully  500  miles,  for  the  river  in  its 
lower  course  makes  several  oxbow  curves  within  the  valley.  Hie 
source  of  the  river  is  about  1,000  feet  above  tide,  while  its  mouth  at 
low  water  is  but  311  feet.  The  average  fall,  if  we  estimate  the  stretm 
to  have  a  length  of  500  miles,  is  therefore  about  16.5  inches  per  mik 
The  rate  of  descent  is  far  from  uniform,  being  much  more  rapid  intliB 
upper  portion  than  in  the  lower.  There  are  also  many  rapids,  sepa- 
rated by  pools  or  sluggish  portions  of  the  stream.  The  elevation  of 
the  stream  is  accurately  determined  at  many  points,  but  in  the  absence 
of  a  careful  measurement  of  the  length  of  the  stream  the  rate  of  fall 
is  only  approximately  known.  The  section  above  the  point  where  ttt 
river  enters  the  old  lake  outlet,  estimated  to  have  a  length  of  lOOmifeii; 
has  a  fall  of  about  300  feet,  or  3  feet  per  mile.  Railway'  levels  and 
canal  surveys  at  the  point  where  the  river  joins  the  old  lake  outlet 
show  its  elevation  to  be  nearly  700  feet  above  sea  level,  the  altitudes 
reported  varying  between  696  and  699  feet. 

The  following  table  gives  the  elevation  and  fall  at  various  pointi 
in  this  basin: 


ASD  HOTT. 


]'  WABASH    RIVER   DRAINAGE    BASIN. 

Table  o/aUittuies  and  diaUmces  along  Wahash  River, 
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LooAtion. 


Efttimated 
distance. 


Inotuigton 

loath  of  Salanionie  River . . . 
foath  of  MiaBiHsinewa  River. 

4igmii8port 

Afayette 

Ltticm 


)oTiii|[^n 

Cbrre  Hante 

tale  line 

Bntoonville,  111 

Vinoennes 

Moatih  of  White  River. . . 

BimyviUe,  111 

iloath  of  Little  Wabash . 
Month  of  Wabaflh  River. 


MiUt. 
0.0 
1(K).0 
15.0 
20.0 
20.0 
50.0 
25.0 
20.0 
55.0 
14.6 
29.0 
46.4 
32.5 
28.0 
46.0 
16.0 


AlUtude. 

Fall  per 
mile. 

Feet, 

Feet. 

1,000.0 

0.00 

699.0 

36.00 

667.0 

25.56 

633.0 

20.40 

583.0 

30.00 

506.0 

18.48 

487.0 

9.12 

470.0 

10.20 

447.7 

4.80 

440.6 

5.80 

424.6 

6.60 

398.8 

6.60 

376.5 

8.30 

365.0 

5.00 

323. 0 

11.00 

311.0 

9.00 

During  1904  the  United  Statctj  Geological  Survey  maintained  sta- 
;&>DS  in  this  basin  at  Logannport,  Delphi,  Indianapolis,  Catamet,  and 
Choals.  The  following  are  the  drainage  areas  of  the  several  streams 
lit  these  points. 

Drainage  area*  in  Wabash  River  fxuin. 
*.  Sq.  miles. 

Wabash  River  at  Loganaport 3, 163 

Tippecanoe  River  near  Delphi 1, 890 

hmrerEel  River  at  Cataract 255 

White  River  (Kast  Branch)  at  Shoals 4,900 

White  River  (West  Branch)  at  IndianapoliB 1,520 

WABASH    RIVER  AT   LOGANSPORT,  IND. 

This  station  was  established  April  27,  1908,  by  George  E.  Waesche. 
Il  is  located  at  the  Cicott  Street  Bridge,  about  1  mile  from  the  center 
of  the  city  of  Logansport,  1}  miles  from  t-he  Wabash  Railroad  station, 
IJ  miles  from  the  Pennsylvania  station,  four  blocks  from  the  street 
car  line,  and  1,000  feet  below  the  mouth  of  Eel  River.  A  standard 
chain  gage  is  placed  on  the  second  span  of  the  bridge,  at  the  third  j^anel 
from  the  second  pier,  and  is  supjwrted  ])y  the  bridge  pins,  and  is 
between  the  lower  chord  bars.  It  is  reached  through  a  tmp  door  in 
the  floor  planks  of  the  bridge.  The  distance  from  the  end  of  the 
weight  to  the  marker  is  20.78  feet.  The  gage  is  read  once  each  day 
by  W.   B.  Allison.     Discharge  measurements  are  made   from   the 
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iil^stream  side  of  the  bridge  to  which  the  gage  is  attached, 
initial  point  for  soundings  is  the  inner  face  of  the  left  abutment, 
channel  is  nearly  straight  for  1,0<)0  feet  above  and  for  1,500  feet  U 
the  station.     The  distance  between  abutments  is  550  feet,  and 
channel  is  broken  by  three  bridge  piers!     The  right  Ijank  is  high, 
is  not  subject  to  overflow  at  the  bridge.     The  left  bank  is  submei 
only  at  extreme  high  water.     The  bed  of  the  stream  consists  of  .* 
rock  covered  with  small  towlders  and  is  rough  and  permanent, 
stream  is  shallow  and  the  current  is  never  sluggish. 

Bench  mark  No.  1  is  the  top  of  the  north  abutment,  imder  the  foi 
board  of  the  downstream  sidewalk.  Its  elevation  above  gage  da 
is  18.814  feet.  From  Pennsylvania  Kailroal  levels  its  elevation  al 
sea  level  has  been  found  to  be  591  feet.  Bench  mark  No.  2  is  tlie 
of  the  third  course  of  masonry  from  the  top  of  the  north  abutiii 
Its  elevation  above  the  zero  of  the  gage  is  15.31  feet. 

The  observations  at  this  station  during  1904  have  been  made  ui 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Discharge  metifurettieiUs  of  Wabttsh  R'u^er  at  lAHfanrpori,  hid. ,  in  190S  awi  190. 


Date. 

Hydrofjrrapher. 

* 

Width. 
FVet. 

Area  of 
section. 

Mean 
velocity. 

FLprrtec. 
2.42 
3.49 

Gasre 
height. 

1 
oh 

190;^. 

April  27 

June  8 

G.  E.  Waesehe 

978 
2,060 

Fcti. 
2.50 
4.55 

.Sro 

do 

June  16 

do 

July  8 

July  16 

August  15 

8ei>teml>er  30  .. 
Noveml)erlO 

do 

829 
669 
576 
491 
610 
1,024 

6,  721 
4,210 
5,3;^ 
1,5,% 

810 
814 
753 

6:^7 

574 

558 

1.64 

1.08 

.72 

.71 

.74 

1.25 

6. 95 
5.  62 
6.09 
2.44 

1.08 
1.13 
.96 
.85 
-.70 
.68 

2.:30 
1.54 
1.35 
1.30 
1..38 
2.  75 

13.11 
8.20 

10.50 
2.98 

1.66 
1.76 
1.50 
1.48 

i.;» 

1.27 

K.  (\  Murphy 

E.  Johns<m,  jr 

L.  R.  Stockman 

do 

Docenilx^r  28".. 

E.  Johnson,  jr 

1904. 

January  22'' 

March  2'' 

F.  W.  Hanna 

do 

528 
536 
536 

48:? 
477 
478 
446 
426 
420 

4 

March  29*' 

do 

s 

May  3 

June  17 

Julv  21 

F.  W.  Hanna    and 
Johnson. 

F.  W.  Hanna 

do 

August  23 

September  14  .. 
October  21 

do 

do 

do 

November  4 

do 

a  Partly  frozen. 


6  Float  measurement. 


egome  floating  ice. 


XL,  JOHNSON, 
aFD  HOYT. 
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Me<tn  daily  gage  height,  in  fert,  of  Wnfnish  Hirer  at  Tjogntwport,  luff.y  for  1904. 


D^y. 

Jan.a 

2.58 
2.50 
2.33 
2.23 
2.23 
•2.20 
•2,20 
2.15 
2.15 
2.15 
2.15 
2.10 
2.10 
2.20 
2.20 
2. 15 
2. 15 
2. -20 
'2.  *25 
2.60 
10.85 
13.19 
12.55 
10.00 
7.45 
6.00 
4.75 
4.38 
4.U0 
3.70 
3.50 

Feb.«i 

Mar.a 

9.90 
7.88 
7.65 
7.88 
7.30 
6.50 
8.19 
7.85 
5.83 
5.00 
5.00 
5.15 

4.20 
3.70 
3.42 
3.45 
5.40 
6.75 
7.  CO 
6. '20 
8.30 
8.10 
6.68 
6.85 
13. 45 
14.84 
13.05 
10. 32 
7..')0 
9.10 

Apr. 

r2.22 
13.00 
13.02 
11.06 
7.65 
5.73 
4.88 
4.45 
4.70 
4.95 
4.70 
4.68 
4.30 
8.90 
3.60 
3.33 
3.15 
2.90 
•2.90 
•2.63 
•2.52 
•2.48 
2.H5 
•2.15 
•2.60 
7.05 
7.12 
5.90 
5.25 
4.50 

May. 

3. 75 
3.25 
•2.95 
2.75 
2.58 
2.50 
2.40 
2.30 
2.30 
2.35 
2.25 
2.13 
2.10 

•2.00 
1.95 
2.00 
2.15 
2.40 
2.40 
•2.35 
2.43 
2.  40 
2.40 
•2.75 
2.70 
2.53 
•2.40 
2.43 
2.  .55 

June. 

July. 

1.80 
1.73 
1.75 
1.68 
1.76 
1.90 
3.10 
5.12 
4.95 
4.71 
4.43 
4.14 
8.53 
2.99 
2.69 
2.50 
2.00 
1.99 
1.86 
1.81 
1.78 
1.65 
\.^^ 
1.61 
1.55 
1.53 
1.53 
1.50 
1.50 
1.41 
1.39 

Aug. 

i.:« 
l.:» 

1.35 
1.33 
1.30 
1.35 
1.29 
1.29 
1.32 
1.25 
1.'25 
1.24 
1.20 
1.^25 
1.21 
1.25 
1.25 
1.25 
1.25 
1.50 
1.61 
1.76 
1.50 
1.45 
1.40 
^•29 
1.30 
1.^27 
1.30 
1.33 
1.34 

Sept. 

1.30 
1.33 
1.27 
1.21 
1.25 
1.30 
1.24 
1.20 
1.25 
1.25 
1.25 
1.25 
1.26 
1.48 
1.41 
1.25 
1.80 
1.41 
1.49 
1.49 
1.51 
1.39 
1.37 
1.87 
1.40 
1..56 
1.50 
1.56 
1.46 
1.40 

Oct. 

1.35 
1.85 
1.30 
1.29 
1.26 
1.25 
1.28 
1.85 
1.45 
1.46 
1.46 
1.45 
1.45 
1.40 
1.37 
1.35 
1.35 
1.29 
1.28 
1.25 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.24 
1.22 
1.'22 



Nov. 

1.22 
1.-25 
1.^27 
1.23 
1.'25 
1.27 
1.27 
1.22 
1.30 
1.30 
1.30 
1.30 
1.31 
1.31 
1.25 
1.31 
1.30 
1.30 
1.33 
1.35 
1.35 

i.:io 

l.'2H 
1.31 
1.30 
l.'JO 
1.34 

i.:w 

1.2H 


Dec." 

3.10 
3.00 
2.30 
2.50 
2.50 
3.00 
10.20 
9.65 
7,90 
6.35 
5.60 
5.10 
4.20 
3.60 
2.70 
2.50 
•2.30 
•2.84 
2.38 
2.10 
2.25 
•2.21 
2.35 
3.50 
4.80 
4.W 
3.70 
3.88 
9.22 

2.90 
3.00 
3.00 
2.90 
2.70 
2.40 
2.30 
2.20 
•2.00 
1.90 
1.90 
1.82 
1.78 
1.73 
1.70 
1.70 

i.a. 

1.73 
1.75 
1.90 
2.  .56 
3.30 
3.15 
2.97 
2.49 
2.20 
2.00 
1.93 
1.87 
1.80 

1.30 
1.35 

1.45 

1.22 

1.28 

1.22 

1  22 

1  28 

1.26 

1.18 

1.31 

1  20 

1  40 

1.31 
1  35 

1.41 
1.50 

1.73 

4  r> 

3  95 

'\  41 

«  lee  (>onditionM  January  1  t*»  Man»h  3  and  I)et»ember  14  t«»  31. 
tUng  taliU  for  Wa}>a»h  River  «/  lAtgarutport,  Ltd.,  from  Januarif  1  to  Decemfter  SI,  nK)4. 


Gage 
height. 

Dlneharge. 

Of  age 
height. 

■   I)iw>harge. 

r.age 
height. 

DiJK'harge. 

height. 

Discharge. 

FeH. 

Srcond/eet. 

Fert, 

Strontijtet. 

Fcrt^ 

Stcmd/tct. 

Fret. 

Sftimtl/fti. 

1.2 

260 

2.5 

2,540 

4.2 

7,  380 

8.0 

22,  770 

1.3 

:m 

2.6 

2,770 

4.4 

8, 050 

,       8.5 

25,  0«)0 

1.4 

480 

2.7 

3,010 

4.6 

;     8, 7:^ 

9.0 

27,410 

1.5 

620 

2.8 

3,  260 

4.8 

1       9, 430 

9.5 

29,  7iK) 

1.6 

770 

2.9 

;       3,510 

5.0 

1     10, 140 

10.0 

32,  200 

1.7 

930 

3.0 

3,  770 

5.2 

10,  880 

10.  5 

34,  650 

\'.^ 

1,100 

:      3.1 

4, 030 

5.4 

11,040 

11.0 

37,  i:^ 

1.9 

1,280 

;       3. 2 

4,  .m) 

5.  6 

12,420 

12.0 

42, 130 

2.0 

1,470 

3.  3 

4:  nso 

5.8 

13,220 

13.0 

47,  130 

2.  1 

1,670 

3.  4 

4,  S70 

().0 

14,040 

14.0 

52,  130 

2.  2 

1,880 

;      :\.  i> 

5,  4<)0 

<;.  5 

10, 170 

15.0 

57, 130 

2.3 

2,090 

:*..  s 

<),  OSO 

7.0 

1S,.S20 

2.4 

2,310 

4.0 

<),  7'J() 

7.  5 

20, 520 
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The  preceding  table  is  applicable  only  for  open-channel  oonditiooe.  It  k  hmd 
upon  19  discharf^  measureinento  made  daring  1903  and  1904.  It  is  well  defined 
between  gage  heights  1 . 3  feet  and  8. 2  feet  The  table  has  been  extended  beyood  tboe 
limits.  Above  gage  height  10.7  feet  the  rating  curve  is  a  tangent,  the  difference 
being  500  per  tenth. 

Entimated  monthly  dUcJuirge  of  Wahash  Rirer  at  Ijoganapori,  IwL^  for  1904- 
[Drainage  area,  3,163  square  miles.] 


Month. 


March  4-31 

April 

May 

June 

July 

August 

September. 
October  . . . 
November . 


Discharge  in  aeoond-feet. 


Maximum. 


56,140 

47,130 

5,925 

4,580 

10,580 

1,032 

710 

566 

420 


Minimun. 


4,928 
1,775 
1,375 
850 
468 
260 
260 
280 
280 


Mean. 


Run-off. 


Second-feet 


Depth  io 


^'iSr^  '^ 


19,900 

12,860 

2,440 

6,146 

2,673 

409 

439 

392 

349 


6.29  6.55 

4.06  4.53 

.771  M 

1.94  I     2.16 

.845  '       .974 


.128  ^ 
.139 
.124 
.110 


.148 
.155 
.113 
.123 


TIPPECANOE   KIVER  NEAR   DELPHI,    IND. 

This  station  was  established  March  14, 1903,  by  George  E.  Wae.'^^he. 
The  station  is  loe^ited  at  the  highway  bridge  at  Springl)oro,  Ind.  The 
nearest  railroad  station  is  Delphi,  5  miles  east  of  Springlwro.  A 
standard  chain  gage  is  located  on  the  second  span  from  the  ea.st  Iwink, 
one  panel  length  beyond  the  center  of  the  span.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is  25.66  feet.  The 
gage  is  read  once  each  day  by  Lois  Imler.  Discharge  measurement 
are  made  from  the  downstream  side  of  the  bridge,  to  which  the  p^'^ 
attached.  The  initial  point  for  soundings  is  the  face  of  the  east  abut- 
ment. The  channel  is  straight  for  about  1,600  feet  above  and  about 
2,000  feet  below  the  station.  Its  width  at  ordinary  stages  is  350  feet, 
broken  b}^  two  piers,  and  at  high  water  is  510  feet,  broken  by  three 
piers.  Both  banks  are  high  and  can  not  overflow  to  any  considerable 
extent.  The  bed  of  the  stream  is  rocky  and  rough;  the  current  Ij* 
swift.  The  bench  mark  is  the  head  of  an  anchor  l>olt  in  the  ^^ 
abutment;  it  is  the  outside  anchor  of  the  downstream  truss,  l^^^^ 
vation  alx)ve  the  zero  of  the  gage  is  22.25  feet. 

The  observations  at  this  stjition  during  1904  have  l>een  made  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 
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Oimharge  mramirements  of  Tippecanoe  River  near  Delphi j  Ind.^  in  1904* 
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«. 

Hydrogmpher. 

Width. 

Area  of 
iection. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

Feet. 

Sq./eet. 

ft.  per  ate. 

Fed. 

Second-jl. 

23.... 

F.W.Hanna 

448 

2,404 

4.10 

8.48 

9,863 

a 

do 

466 

3,920 

2.55 

13.00 

10,010 

^ 

do 

449 

2,560 

4.78 

8.80 

12,240 

Haniia  and  Johnson 

343 

917 

4.04 

4.95 

3,708 

F.W.Hanna 

253 

328 

2.12 

2.98 

694 

Hanna  and  Johnson 

238 

292 

1.83 

2.92 

534 

» 

F.W.Hanna 

255 

370 

2.38 

3.20 

882 

er  13  . . 

.  .do 

2A\ 
249 
240 

278 
273 
266 

1.62 
1.77 
1.49 

2.85 
2.90 
2.86 

451 

?*> 

...do 

484 

er  5  .   . 

do 

396 

a  Ice  Jam. 
fi  daily  gage  height j  in  feet j  of  Tippecanoe  River  near  Delphi^  Tnd.^  far  2904- 


Jan.a 

Feb.a 

Mar.a 

Apr. 

May. 

June. 

July. 

8.79 
3.87 
3.21 
8.09 
8.17 
3.22 
3.75 
4.03 
4.40 
4.37 
4.26 
4.20 
4.17 
3.98 
3.96 
3.71 
3.55 
3.47 
3.38 
3.30 
3.21 
3.00 
2.95 
2.91 
2.90 
2.90 
2.99 
2.9H 
2.93 
2.91 
2.89 

Aug. 

2.85 
2.82 
2.80 
2.81 
2.81 
2.77 
2.75 
2.73 
2.78 
2.?2 
2.71 
2.69 
2.74 
2.78 
2.?2 
2.71 
2.78 
2.80 
2.81 
2.90 
3.05 
3.35 
3.42 
3..'0 
3.35 
3.2X 
3.  IS 
2.9« 
3.00 
2.93 
2.90 

Sept. 

2.93 
2.90 
2.87 
2.86 
2.84 
2.85 
2.83 
2.83 
2.84 
2.85 
2.85 
2.84 
2.81 
3.00 
2.98 
3.01 
3.05 
3.21 
3.10 
3.05 
3.00 
2.98 
2.97 
2.95 
2.93 
3.10 

3.  ir> 

3.  '*:\ 
3. 20 
3. 16 

Oct. 

3.10 
3.07 
3.05 
8.00 
2.95 
2.91 
2.90 
2.93 
3.00 
3.07 
3.06 
3.00 
3.00 
2.98 
2.97 
3.03 
3.00 
2.W 
2.95 
2.92 
2.90 
2.98 
2.96 
2.W 
2.97 
2.95 
-2.92 
2.  HI 
2.K6 
2.8.') 
2.W 

Nov. 

Dec.a 

14.60 

13.44 

13.21 

12.90 

12.37 

12.25 

12.80 

13.20 

12.47 

7.06 

7.00 

6.95 

6.90 

7.00 

9.65 
^.43 
8:49 
8.84 
8.21 
8.03 
7.95 
8.20 
8.75 
8.15 
7.75 
7.08 
5.53 
4.98 
5.02 
6.17 
5.17 
5.14 
5.12 
5.09 
4.98 
4.91 
4.67 
4.47 
4.01 

5.  MO 
7.03 
6.70 

6.  :J5 
6. 10 

6.69 
6.07 
4.80 
6.60 
5.12 
4.96 
4.72 
4.57 
4.36 
4.06 
4.00 
8.98 
3.84 
3.89 
3.91 
3.89 
3.85 
4.01 
3.99 
3.95 
3.90 
3.81 
3.70 
3.64 
3.73 
3.72 
3.71 
3.70 
3. 60 
3.74 
4. 20 

4.25 
4.21 
3.87 
8.74 
3.65 
8.61 
3.40 
3.45 
3.49 
3.52 
3.43 
3.18 
3.17 
3.13 
3.13 
3.12 
3.54 
3.27 
3.20 
3.16 
3.10 
3.09 
3.07 
3.06 
3.00 
2.96 
3.00 

a.K^ 

3.71 
3.79 

2.83 
2.82 
2.84 
2.84 
2.85 
2.85 
2.84 
2.80 
2.85 
2.87 
2.86 
2.M5 
2.8« 
2.84 
2.87 
2.89 
2.88 
2.86 
2.86 
2.85 
2.83 
2.80 
2.85 

2.83 

• 

1 

2.82 

2.80 

1 

2.80 

j 

2.91 

1  '■" 

8.26 

2.96 
2.97 

1  "• 

2.98 
3.00 

3.02 

3.00 

1 

2.99 

7.86 

2.98 

6.87 

8.85 

6.77 
7.00 
7.20 
7.23 
7.10 
7.15 
7.77 
8.10 
8.54 
8.92 
11.20 
9  41 

3.04 

4.76 
11.06 
11.26 
10.96 

8.20 

3.05 
3.09 
3.12 

1 

16.00 

8  20 

7.94 
7.02 
0.76 
H.90 

15.20' 

2.84 
2.83 

7.25 

3.05 

a  Frozen  January  1  to  Mtirch  9  and  December  14  ti>  31. 
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Rating  tahUfor  Tippecanoe  River  mar  Delphi,  Lid,,  from  January  1  to  DecemiierSl,  li^     - 


Gage 
height. 

Dificharge. 

Gage 
height. 

Discharge. 
Seeond'/eet. 

Gage 
heiSit. 

Discharge. 

hei^^t. 

DlKbargtr. 

F^d. 

Secand-feeL 

Feet. 

Ftel. 

Second/eel. 

Feft. 

Seamd-JM. 

2.7 

280 

3.8 

1,770 

4.9 

3,640 

7.0 

8,110 

2.8 

390 

3.9 

1,930 

5.0 

3,830 

7.5 

9,220 

2.9 

510 

4.0 

2,090 

5.2 

4,230 

8.0 

10,370 

3.0 

630 

4.1 

2,250 

5.4 

4,650 

8.5 

11,520 

3.1 

760 

4.2 

2,410 

5.6 

5,070 

9.0 

12,670 

3.2 

890 

4.3 

2,580 

5.8 

5,490 

9.5 

13,820 

3.3 

1,030 

4.4 

2,750 

6.0 

5,910    i 

10.0 

14,970 

3.4 

1,170 

4.5 

2,920 

6.2 

6,350 

10.5 

16,120 

3.5 

1,320 

4.6 

3,090 

6.4 

6,790 

11.0 

17,270 

3.6 

1,470 

4.7 

3,270 

6.6 

7,230 

12.0 

19,570 

3.7 

1,620 

4.8 

3,460 

6.8 

7,670    1 

13.0 

21,870 

™  I 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
gage  lieights  2.8  feet  and  8.8  feet.  The  table  has  been  extended  beyond  thetie  limits. 
Above  gage  height  7.4  feet  the  rating  curve  is  a  tangent,  the  difference  being  230  per 
tenth. 

Estimated  monthly  dincharge  of  Tippecanoe  Rix^er  near  Delphi^  Ind.,  for  1904. 
[Drainage  area,  1,890  square  miles.] 


Month. 


March  10  to  31.. 

April 

May 

June 

July 

August 

Septemljer 

October 

NovemlHjr 

December  1  to  13 


Discharge  in  second- feet. 

Run-off. 

Maximum. 

Minimum. 

Mean. 

Second-feel 

per  square 

mile. 

Depth  in 
inohe*. 

17,730 

7,560 

9,633 

5.10 

4.17 

13,940 

2,090 

7,210 

3.81 

4.25 

7,  230 

1,470 

2,492 

1.32 

1.52 

2, 495 

582 

1,199 

.634 

.707 

2,750 

498 

1,247 

.660 

.761 

1,200 

269 

534 

.282 

.325 

932 

402 

601 

.318 

.355 

760 

402 

585 

.310 

.357 

498 

390 

446 

.236 

M 

656 

390 

543 

.287 

.i:i9 

m^LL,  JOHXSON, 
150  HOTT. 
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WHITE   RrV'ER   (WE8T   BRANCH)    AT   INDIANAPOLIS,  IND. 

This  station  was  established  May  6, 1904,  b}'  E.  Johnson,  jr.,  assisted 
ly  F.  W.  Hanna.  It  is  located  in  the  central  portion  of  the  city  on 
the  bridge  of  the  Cleveland,  Cincinnati,  Chicago,  and  St.  Louis  Rail- 
imy.  A  standard  chain  gage  is  attached  to  the  downstream  side  of  the 
bridge,  the  scale  being  graduated  to  feet  and  tenths  on  the  downstream 
side  of  the  binding  tie.  Tlie  length  of  the  chain  from  the  end  of  the 
weight  to  the  marker,  which  is  the  outside  of  the  ring,  is  37.10  feet. 
Tie  gage  is  read  twice  each  day  by  J.  D.  Burk.  The  chain  and  weight 
are  kept  at  the  water  softening  plant  of  the  Kingan  Packing  Company, 
located  100  feet  downstream  from  the  right  abutment  of  the  bridge. 
Discharge  measurements  are  made  from  the  downstream  side  of  the 
through  Pi-att  truss  bridge  of  three  spans,  to  which  the  gage  is  attac^hed. 
The  initial  point  for  soundings  is  the  downstream  inner  face  of  the 
right  abutment.  The  channel  is  straight  for  about  500  feet  al)ove  and 
for  1,000  feet  below  the  station.  The  current  is  direct,  but  sluggish 
in  low  stages.  The  right  bank  is  moderately  high  and  seldom  over- 
flows. The  left  bank  is  high,  covered  by  buildings,  and  never  overflows. 
All  the  water  passes  between  the  abutments  of  the  bridge.  The  bed 
of  the  stream  is  composed  of  gravel  and  sand,  and  is  fairly  permanent. 
There  are  three  channels  at  all  stages.  At  low  water  the  current  is  too 
sluggish  to  permit  of  very  accurate  measurement.  Bench  mark  No.  1 
s  the  south  capstone  of  the  ballast  wall  of  the  right  abutment.  Ib^ 
'levation  is  36.51  feet  above  the  datum  of  the  gage.  Bench  mark  No. 
'  is  the  downstream  top  edge  of  the  tifth  cross  girder  from  the  right 
'>batment  of  the  bridge.  Its  elevation  is  36.54  feet  al)ove  the  datum 
>f  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
he  direction  of  E.  Johnson,  jr.,  district  hydrogmpher. 

Discharge  mefunrementu  of  Whit^  Rirer  (  West  Branch )  at  Indinruipolij*,  Jnd. ,  in  1904. 


Date. 


Hydrographer. 


May6 

Junel? 

July  29 

August  23 

September  14  . . 


Johnflon  and  Hanna 

F.  W.  Hanna , 

do 


...do 
...do 

fX'tober21«  ...I do 

November  4  « do 


Width. 


Ftet. 
265 
256 
222 

223 

68 
(>8 


Area  of 
section. 


1,423 
1,324 
1,129 
1,210 
1,  042 
150 
131 


Moan 
velocity. 


Ft.  ptr  stc. 

0.81 

.65 

.34 

.41 

.23 

1.43 

1.49 


heigl 


age 
iglit. 


8.80 
8.45 
7.  53 
7.  85 
20 
7.  30 
7.20 


/. : 


a  Measurement  made  from  boat  uud  cable  1  mile  below  ntatioa. 


Dis- 
charge. 


Second-ft. 
1,147 
866 
380 
495 
240 
216 
195 
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Mean  daily  gage  heighty  infeet^  of  White  River  (  Weat  Brancfi)  at  IndianapoUs,  Ind.,n 

1904. 


Day. 


10. 
11. 

12. 


16. 
17. 


19. 
20. 


24. 
25. 


Mar.a     Apr.a     May.    June.    July.  •  Aug.     Sept     Oct     Nov.    Dec. 


26 21.42 

27 1  24.74 

28 [  21.21 

29 13.79 

30 1  12.15 

31 ,  13.26 


18.85 
21.66 
20.90 
14.71 


I 


8.80 

8.75 

8.70 

8.70 

8.70 

8.60 

8.60 

8.60 

8.40 

8.40 

8.40 

8.40 

8.50 

8.70 

8.90 

9.10 

9.10 

8.80 

8.70 

8.70 

8.60 

8.70  I 

8.70  i 

8.80  ; 

8.80  1 
8.90  I 


8.90 
9.50 
9.20 
9.10 
9.10 
8.75 
8.60 
8.40 
8.80 
8.30 
8.20 
8.20 
8.10 
8.10 
8.00 
8.10 
8.50 
8.60 
8.70 
9.10 
9.60 
9.60 
9.00 
8.90 
8.55 
8.45 
8.40 
8.30 
8.80 
8.30 


8.30 
8.45 
8.35 
8.25 
8.20 
8.30 
9.10 
9.50 
9.46 
9.20 
8.90 
8.70 
8.50 
8.40 
8.20 
8.10 
8.00 
8.00 
7.90 
7.90 
7.86 
8.00 
8.00 
7.^ 
7.80 
7.70 
7.65 
7.60 
7.55 
7.50 
7.50 


I 


7.50 
7.46 
7.40 
7.40 
7.40 
7.85 
7.35 
7. 85 
7.80 
7.90 
7.40 
7.80 
7.26 
7.20 
7.16 
7.20 
7.20 
7.10 
7.20 
7.60 
7.80 
8.20 
8.00 
7.66 
7.60 
7.40 
7.35 
7.30 
7.30 
7.25 
7.30 


7.30 
7.30 
7.30 
7.20 
7.20 
7.25 
7.80 
7.80 
7.25 
7.20 
7.20 
7.20 
7.20 
7.25 
7.20 
7.20 
7.20 
7.25 
7.80 
7.66 
7.35 
7.30 
7.30 
7.30 
7.40 
7.70 
7.60 
7.60 
7.60 
7.60 


7.40 
7.10 
7.80 
7.30 
7.30 
7.25 
7.25 
7.20 
7.20 
7.20 
7.60 
7.50 
7.40 
7.40 
TrflO 
7.30 
7.30 
7.30 
7.30 
7.30 
7.30 
7.80 
7.30 
7.30 
7.28 
7.28 
7.25 
7.20 
7.10 
7.15 

7.1.T 


7.20  7.10 

7.20  T.IO 

7.20  7.10 

7.20  7  10 

7.20  7.10 

7.20  7.10 

7.30  7.10 

7.20  175 

7.30  6.78 


7.25 
7.20 
7.20 
7.20 
7.10 
7.20 
7.20 
7.20 
7.20 
7.20 
7.30 
7.30 
7.20 
7.30 
7.20 
7.20 
7.20 
7.20 
7.10 
7.10 
7.10 


7.10 
7.10 
7.10 
7.10 
fi.90 
iS6 
7.30 
7.15 
7.15 
7.10 
7.10 
7.10 
7.10 
7.» 
7.50 
7.60 
7.70 
9.» 
9.70 

8.45 
8.50 


«  Readings  Man-h  '26  to  April  4  reduced  from  readingMof  Kingan  gage. 

Rating  table  for  White  River  (WeM  Branch)  at  Tndianapolijfy  Ind,,  from  May6U) 

December  31,  1904. 


(Jage 
height. 

l)l.s<'harge.    i 

S*Tou(l-f(et.  \\ 

(iage 
height. 

DiHoharge. 

Gage 
height. 

Discharge. 

1     Gage 
1   height 

Disrhanre. 

Feet. 

Fnl. 

St'coniifeft. 

Fed. 

Second/ret. 

FM. 

Second/ed. 

7.0 

184     l| 

7.6 

:M) 

8.2 

700 

8.8 

1,150 

7.1 

211     !| 

7.  7 

425 

8.3 

770 

8.9 

1,240 

7.2 

240    |i 

7.8 

475 

8.4 

840 

9.0 

1,330 

7.8 

271     || 

7.9 

525 

8.5 

910 

7.4 

304     || 

8.0 

580 

8.6 

990 

7.5 

340     || 

8., 

640 

8.7 

1,070 

The  alK)ve  table  is  applicable  only  f(»r  oiK'ii-eliannel  conditions.  It  ia  based  upon 
7  (liH^barpe  nieasiireinents  made  during  1904.  It  ia  well  defined  between  gage  heights 
7.2  feet  and  8.8  feet.     The  table  has  been  extended  beyond  these  limits. 
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marUhly  discharge  of  White  River  ( West  Branch)  at  IndianapoliSf  Ind,^  fur 

1904. 


[Drainage  area,  l,Gc20  fiquare  miles.] 

Discharge  In  second-feet. 

Run-off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inehej<. 

J-31 

1,420 

1,870 

1,780 

700 

425 

340 

271 

1,960 

840 

1.064 

0.700 
.688 
.499 
.207 
.187 
.174 
.157 
.257 

0.677 

580  ,     1,045 
340  '         759 
211           314 
240           284 
211           265 
211           238 
115           391 

.768 

.575 

3t 

.239 

naber 

.209 

er  .......... ...... 

.201 

nber 

.175 

aber 

.296 

LOWER  EEL   RIVER   NEAR   CATARACT,    IND. 

LIS  station  was  established  August  6,  1903,  by  E.  Johnson,  jr., 
ted  by  L.  K.  Stockman.  It  is  lo<»^ted  6  miles  from  Cloverdale, 
,  and  one-half  mile  northeast  of  Cataract,  Ind.  It  is  300  feet  above 
m  below  which  there  is  a  fall  of  35  feet.  The  gage  is  a  3  by  6  inch 
timber,  securely  fastened  to  the  west  abutment  on  the  downstre^im 
It  is  marked  by  brass-headed  nails  and  reads  from  zero  to  10  feet. 
gage  is  read  once  each  day  by  Joe  Steiner.  Discharge  measure- 
ts  are  made  from  the  upstream  side  of  the  single-span,  covered  high- 
bridge,  which  has  a  length  between  abutments  of  128  feet.  The 
Etl  point  for  soundings  is  the  face  of  the  left  or  west  abutment  at 
iop  of  the  coping  on  the  upstream  side.  Distances  are  marked  by 
nails  and  painted  figures  on  the  guard  rail  on  the  upstream  side 
be  bridge.  The  channel  is  straight  for  about  500  feet  above  and 
feet  below  the  bridge.  The  current  varies  from  swift  to  rather 
gish.  Both  banks  are  high  and  rocky  and  will  not  overflow.  The 
of  the  stream  is  a  smooth  rock  ledge,  nearly  level  between  the 
ge  abutments. 

3nch  mark  No.  1  is  a  wire  nail  in  the  root  of  a  small  elm  tree  in  a 
e  wall  on  the  north  side  of  the  road  approaching  the  bridge  on 
west  side  of  the  river  about  50  feet  from  the  bridge.  Its  eleva- 
above  the  zero  of  the  gage  is  12. 00  feet.  Bench  mark  No.  2  is  a 
;  nail  in  the  root  of  a  large  oak  tree  in  the  pasture  on  the  west 
of  the  river  3(X)  feet  from  the  bridge  and  20  feet  from  the  fence 
ch  bounds  the  south  side  of  the  road  approaching  the  })ridge.  The 
ation  of  this  bench  mark  is  27.20  feet  above  the  zero  of  the  gage. 
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The  obseiTations  at  this  station  during  1904  have  heen-flBiie  under 
the  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

One  measurement  was  made  on  May  4,  1904;  gage  height,  1.28  feet; 
discharge,  104  second-feet. 

}fmn  daily  gage  height,  in  feety  of  Eel  (fmtvr)  River  near  CalaraH,  Ind.,for  1901 


Day. 


Jan."  ■  Feb."  '  Mar,      Apr.     May.   June.  I  July. 


I 


-I- 


J_ 


Aug. 


6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
2.'.. 
26. 


2S... 
29... 
30... 
31... 


1.60 
1.60 
l.fiO 
1.60 
1.60 
1.60 
1.60 
1.60 
1.50 
1.50 
1.60 
1.60 
1.60 
1.60 
1.60 
1.50 
1.60. 
1.70 
1.90 
2.50 
2.70 
4.10 
4.10 
4.00 
3.90 
8.60 
3. 40 
3.00 
2.70 
2.60 
2.40 


2.40 
2.40 
2.40 
2.40 
2.4(1 
2.60 
4.00 
4.00 
4.00 
4.00 
3.90 
3.70 
3.40 
3.20 
3.20 
3.10 
3.00 
2.90 
2.90 
2.90 
2.90 
2.90 
3.00 
3.00 
3.00 
3.00 
3.00 
3.20 
3.40 


3.60 
3.60 
3.70 
3.70 
3.60 
2.70 
2.90 
2.90 
2.60 
2.60 
2.70 
2.60 
2.30 
2.25 
2.30 
2.40 
2.50 
2.60 
2.70 
2.80 
2.90 
3.00 
3.40 
3.50 
4.70 
6.60 
6.60 
6.30 
5. 20 
4.00 
3.90 


4.80  I 
4.90  I 
4.80  I 
4.80  I 
4.60  i 
3.60  I 
3.00  ! 
2.50  j 
2.20 
2.10 
2.10 
2.10 
2.00 
2.00 
2.00 
2.00 
2. 10  I 
2.10 
2.00  ; 
2.00  I 
2.00  I 
2.00 
2.00  ' 
2.20  I 
2.20  , 
2.10 
2.10  i 
2. 10 

2.10; 

2.00  I 


2.00 

2.10 

2.10 

2.20 

2.20 

2.20 

2.20 

2.10 

2.10 

2.10 

2.20 

2.30 

2.30 

2.20 

2.20 

2.20 

2.10 

2.10 

2.10 

2.00 

2.00 

2.00 

2.00 

2.00  I 

1.80  I 

1.80  ; 

1.70  I 

1.60  I 

1.50  I 

1.50  I 

1.  10  i 


1.40 

1.30  I 

1.80 

1.30  i 

1.20 

1.20 

1.30 

1.40  I 

1.40  ' 

1.40  I 

1.30 

1.80 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.40 

1.60 

l.JiO 

1.50 

l.ri» 

1.50 

1.60 

1.60 

1.50 

1.50 

1.40 

1.40 


1.40 
\30 
1.30 
1.30 
1.20 
1.20 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
l.a5 
1.05 

i.a5 

1.10 

1.00 

1  00 

1.00 

1.00 

1.00 

.90 

.90 

.90 

.90 

.90 

.90 


0.90 
.90 
.90 
.90 
.90 
.90 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.90 
.90 
.90 
.90 
.90 
.90 
1.00 
1.00 
1.00 
1.00 
1.10 
1.20 
1.20 
1.20 
1.10 
1.10 
1.10 
1.00 


Sept. 

Oct. 

1.10 

1.40 

1.20 

1.40 

1.20 

1.30 

1.10 

1.30 

1.10 

1.-20 

1.00 

1.10 

1.00 

1.10 

.90 

1.10 

.80 

1.20 

.60 

1.20 

.70 

1.30 

.70 

1.20 

.70 

1.10 

.80 

1.00 

.90 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.10 

1.10 

1.10 

1.10 

1.10 

1.20 

1.10 

1.10 

1.00 

1.00 

l.tX) 

1.00 

1.00 

1.20 

1.10 

1.40 

1.00 

1.45 

1.00 

1.55 

1.00 

i.r>o 

.90 

1.40 

.90 

.90 

Nov. 


0.80 
.80 
.70 
.70 
.70 
.W 
.90 
1.00 
1.00 
1.00 
1.00 


i.flo !  I*) 


1.10 
1.10 
1.10 
1.00 
1.00 
1.10 
1.00 

1.00 ! 

1.00 
1.00 
l.UO 
1.00 
1.00 
1.00 

.so 

.70 
.nO 
.40 


(*•) 

(b. 
(>) 

i") 
1^) 
0..V) 

."« 

1.30 
HO 
l.TO 
L'.(« 
2* 

100 
3.» 


'I  Toe  conditions  January  and  Fobniarv. 


'>  Below  ga|?o. 

Note. — T1k»  zero  of  the  ^jre  is  0.9r>  feet  l)elow  the  crest  of  the  (iain;  therc*foiv  wh*"" 
the  gage  is  Ixjlow  0.9t)  all  the  water  flows  through  a  small  flume. 
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WHITE   RIVER  (eAST   BRANCH)   AT  SHOALS,    IND. 

rhis  station  was  established  June  25,  1903,  by  A.  C.  Lootz.  It  is 
ated  at  the  highway  bridge,  in  the  village  of  Shoals,  Ind.,  400  feet 
jve  the  Baltimore  and  Ohio  Southwestern  Railroad  bridge.  There 
J  rapids  just  below  this  station  and  also  about  5^  miles  below.  The 
rpt  is  read  once  each  day  by  O.  H.  Greist.  A  standard  chain  gage 
fastened  to  the  railing  and  metal  posts  of  the  downstream  side  of 
)  first  span  on  the  left  end  of  the  highway  bridge.  The  length  of 
)  chain  from  the  end  of  the  weight  to  the  marker  is  46.41  feet, 
charge  measurements  are  made  from  the  8-span  highway  bridge  to 
ich  the  gage  is  attached.  The  initial  point  for  soundings  is  the 
«  of  the  left  abutment.  The  channel  is  straight  above  and  below 
;  station  and  the  current  is  swift.  The  right  bank  is  a  high  rocky 
id  embankment  and  never  overflows;  the  left  bank  is  a  steep  rocky 
iff  and  does  not  overflow.  The  bed  of  the  stream  is  roc'.ky,  and  the 
Annel  is  divided  into  three  parts  by  the  bridge  piers.  Bench  mark 
).  1  is  the  stone  cap  on  the  downstream  end  of  the  first  pier  from 
B  left  bank.  Its  elevation  is  100  feet  above  gage  datum. 
The  observations  at  this  station  during  1904  have  been  made  imder 
e  direction  of  E.  Johnson,  jr.,  district  hydrographer. 

Kharffe  measurements  of  White  River  {East  Branch)  at  tShoaUj  Ind.y  in  J  90S  and  1904. 


Date. 


1903. 

ne  22  o 

igufit  4 

ptember  24  . 

1904. 
Doary  24  . . . 

arch  5 

arch  30 

ay  5 

ine  16 

Illy  28 

'agU8t24 

eptember  15  . 

October  20 

'ovember  3.. 


Hydrographer. 


Width. 


A.  C.  Lootz 

L.  R.  Stockman. 
do 


F.  W.  Hanna. 

do 

do 


F.  VV.  Hanna  and 
Johnson. 

F.  W.  Hanna 

do 

do 

do 

do 

do 


Area  of 
»ectIon. 


Fret.      I   Sq.feet. 


344 

286 


375 


1,083 
408 

4,ia5 
2,321 


427  I  13,410 


356 
349 

:^7 

295 
295 
295 

288 


1,124 

789 
515 
379 
373 
371 
324 


Mean 
velcwity. 


Ft.  per.  Bee. 


3.13 
1.25 

4.61 
4.99 
6.00 
3.72 

2.30 
1.60 
1.28 
1.06 
1.07 
.99 


Gage     I       DiH- 
height.      charge. 


Feet.        Srvfynd/f. 

j   2,000 

65.07  I   3,392 
63.40     511 


73.  47 
68.64 
95.20 
65.43 

64. 53 
63.88 
63.32 
63.24 
63.  23 
63.17 


19,010 

11,590 

79, 820 

4,180 

1,812 
823 
484 
397 
396 
320 


a  Float  mea.su  remeuL 
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}fetm  daily  gage  height,  in  feet,  of  WhiU  River  (Eaat  Branch)  at  Shoals,  IndLJor  mi 


■       I>*T. 

Jim.w 

FBb.it 

Mara 

Apr, 

M.y. 

64.A0 
66.00 
66,00 

Jn]>. 

Am- 

Sept. 

Oct. 

63,56 

63,60 
63.^ 

Not. 

Dec* 

l„ .„,,.,. 

60,20 
6S.20 

67.60 

6a  a> 

01. 00 

8S.S0 

67,00 
66. 60 
6a.90 

65,30 
6fvl0 
66.00 

66.80 

^70 
«.70 

63,30 

63.at» 

63.80 

61  ao' 

a» 

a , 

63.30     U.3 

3.... 

63.30;  &9 

4 , 

01.  UO 
61.10 

61,90 
61.  HO 

6^70 
6a,  60 

M.40 

66.60 

65.40 

66.00 

65.60 

64.  M 
61.70 

63.70 
6a,  70 

63,30 
63.30 

63.40 
61.40 

63,2D,  0.^ 

ft ..^.. 

Qi.»i  aa 

fl„ 

61,10 
01,10 
6I.U0 

71.60 

72.  BO 

6».10 
72.90 
7Z» 

^.10 
lffl.20 
73.20 

6B.30 

Ofi.lO 
65.00 

69.40 
66.00 
64. EO 

fti.ao 

64.40 
64.30 

63.70 
6S,70 

63.70 

©.20 

63.20 
63.20 

ea.30 

63.30 
0.10 

63.30  av 

7 * 

n.DJ  as 

**...-.-,-. 

6L2B'  a« 

» -... 

64,00 

74.30 

7L60 

66.40 

64.90 

61,70 

64.30 

63.70 

63.20 

63.80 

0.31    U.9 

JO - *^ 

04,00 

76ulO 

70.30 

67.70 

64.80 

64,00 

64,30 

63.60 

63.30 

6S,30 

6121   as 

11 

61.  DO 

77,00 

70.W 

67.60 

61.70 

61,60 

64.40 

@.fiO 

63,30 

63,30 

6123    M 

Vi. - 

61,00 

76,00 

60.  M    67.  ao 

frI.TD 

64,40 

64,fiO 

63.60 

63,30 

63.30 

0.30  i  an 

J3.„. ..._.„.» 

64,00 

n.hu 

69.10    67.00  '  64.70 

64,40 

64,60 

63.50 

63.30 

63.30 

a.31  aj 

J^ .,„,..,. 

W.OO^S(LW 

^00     66,«0     frl,60 

64,30 

64.60 

63.60 

Sa.30     63,30 

63.20    a:S 

IS.,... -  - 

64,00     66,50 

68,70     66.60 

M.flO 

6L40 

64.40 

OS.  60 

03.30     6IL30 

Q.2D     aH 

jfl , 

64.00     66,00 
61,00    fifiLtn 

6K.00 
67.60 

67,  eo 

67.60 
67.70 
67.70 
fi^OO 
74,40 

66.20 
66.00 
6K.0O 
6fi.60 
66.40 
6A.30 
65.20 
66.10 

61.  &0 
64.50 
66.60 
66.60 
64.60 
61.50 
64,fiO 
64,60 

64.60 
61,50 
61.60 
6110 
64.90 
64.90 
61.90 
64,80 

61,60 
64,30 
64.30 
64.20 
64,^ 
64,30 
/4.30 
64.20 

63.50 
^.50 
63.50 
63.60 
63.50 
63.60 
61.60 
63,60 

€9.20     63.90 

S12D  a« 

X7 

63.20 
63.40 

63,30 
«3.30 

33.20    63.U 

1ft..*.*.,-.,..,, 

64,00 
64.10 
6110 

6S.(W 
66.46 
(UL3A 

6130  an 

19    , ...,,.. 

63,70     63.30 
63.60     63.30 

63.20   as 

3(j_ 

fil9D    ASD 

at , 

64,00  ,  6&,10 

69.40  ,  fa.m 

63.60     63.30    C3.2I»    AS 

2»_, „„ 

63.50  .  63.30    6»,3»:il> 

as.. 

63.40  '  6aao|63wtt 

as 

aj 

n.m   60,60 
74.20 !  mw 

76.20 
7W,40 

66,10 
06.20 

64.70 
61.60 

6180 
64.80 

61.10 
64,10 

61.  £0 
63.40 

^.40     63,30     SXaO 
63.40     63.30    63.20 

a« 

as — ..- 

afl 

as ,..,...,. 

74.  W     70.60 
74.  W     AV.40 

67.10 
87.70 

dfl.&O 
67.60 

64.60 
64.80 

64.80 

64,80 

64.00 
64,00 

63,40 
®.30 

63.70     63.30    0,20 
63.60     63,20    63.2D 

a» 

37- 

tiB 

aw,.,,,.- 

7A.00  1  6f^00 

92,  m 

6«.60 

64.00 

65,30 

63.90 

63.80 

63.80     63,  tat     61,21^ 

at 

2U. ...„--„.,.. 

72.20;  67,30 

»&,oo 

6H.40 

61,60 

64,80 

6a.  90 

63.  SO 

63.70  1  ra,30   ea,30   «» 

SD, 

6G»gO    

M.9U 
^40 

G7.H0 

64.60 
61.70 

65.40 

66,  BO 
63,80 

63.  SO 
63,30 

63.60     63,20,  63.30    fi&M 

gj  ^ _, 

,.    fiSL'JO S^* 

* 



<  Ice  conditions  January,  Febniar>',  and  March;  uncertain.         b  Frozen  December  15  to 31. 
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'able  for  White  River  {£kut  Branch)  at  Shoals^  Ind.^from  January  I  to 
December  SI,  J904. 


IMacharge. 

Ga^e 
height. 

Second-fed. 

Feet. 

215 

64.7 

286 

64.8 

360 

64.9 

440 

65.0 

520 

65.1 

605 

65.2 

695 

65.3 

790 

65.4 

890 

65.6 

990 

65.8 

1,100 

66.0 

1,210 

^.2 

1,330 

66.4 

1,450 

66.6 

1,580 

66.8 

1,710 

67.0 

1,850 

67.2 

Diacharge. 


Second-feel. 
2,000 
2,150 
2,310 
2,470 
2,640 
2,820 
3,010 
3,210 
3,640 
4,110 
4,610 
5,110 
5,610 
6,110 
6,610 
7,110 
7,610 


heiX. 

Dlflchaige. 

Gage 
height. 

Discharge. 

FKt. 

Second-fed. 

Fed. 

Second-fed. 

67.4 

8,110 

76.0 

30,030 

67.6 

8,610 

77.0 

32,630 

67.8 

9,110 

80.0 

40,430 

68.0 

9,610 

83.0 

48,230 

68.5 

10,860 

84.0 

50,830 

69.0 

12, 110 

85.0 

53,430 

69.5 

13,360 

87.0 

58,630 

70.0 

14,610 

•     88.0 

61,230 

70.5 

15,860 

I    90.0 

66,430 

71.0 

17,110 

,     91.0 

69,030 

71.5 

18,.360 

92.0 

71,630 

72.0 

19,630 

;    93.0 

74,230 

72.5 

20,930 

94.0 

76,830 

73.0 

22,230 

95.0 

79,430 

73.5 

23,530 

74.0 

24,830 

75.0 

27,430 

we  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
^  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
ts  63.2  feet  and  65.4  feet.  Above  gage  height  72  feet  the  rating  curve  is  a 
e  difference  being  260  per  tenth.  Two  flood  measurements  above  65.4  feet 
t  define  the  tangent    The  table  has  been  extended  beyond  these  limits. 

I  monthly  discharge  of  White  River  {East  Branch)  at  Shoals,  Ind.,  for  1904. 
[Drainage  area,  4,900  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.     Minimum. 


27, 

32, 

79, 

69, 

7, 

4, 

3, 


5, 


430 
630 
430 
330 
110 
610 
010 
890 
890 
6a5 
360 
360 


1,100 

2,150 

8,360 

2,640 

1,710 

1,450 

890 

440 

360 

360 

360 

215 


Mean. 


7,320 

11,710 

25, 310 

1,822 

2,709 

2,375 

1,539 

647 

525 

435 

:I60 

932 


year  . 


79,  430 


215       4,640 


Run-off. 


Second-feet 

l>er  square 

mile. 

Depth  in 
inches. 

1.49 

1.72 

2.39 

2.58 

5.17 

5.96 

.372 

*    .415 

.553 

.638 

.485 

.541 

.314 

.362 

.132 

.152 

.107 

.119 

.089 

.103 

.073 

.081 

.190 

.219 

.947 

12.89 

Quary,  February,  March,  and  December  estimates  computed  as  if  open  channel. 
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CUMBT5RriANI>  RIVER  I>RAINAGE   BASIN. 

Cumberland  River  rises  in  the  eastern  part  of  Kentucky  and  flows 
west  till  it  meets  the  South  Fork,  which  rises  in  noilhern  Tennessee 
and  flows  northward.  After  this  junction  the  Cumberland  turns 
toward  the  southwest  into  Tennessee,  and,  after  flowing  through  the 
north-central  part,  again  enters  Kentucky  in  Trigg  County,  flows 
across  the  State,  and  enters  Ohio  River  at  Smithland,  about  15  miles 
above  the  mouth  of  Tennessee  River.  The  gaging  station  on  this 
river  is  located  at  Nashville,  Tenn. 

CUMBERLAND   RIVER   AT   NASHVIIXE,  TENN. 

The  gage,  which  belongs  to  the  United  Staters  Engineer  Corps,  is  at 
the  foot  of  Broad  street.     It  is  in  three  sections,  two  of  which  are 
upright  and  one  inclined.     The  lowest  section,  extending  from  -0.2 
foot  to  +46  feet,  is  on  the  slope  of  the  bank  and  consists^of  timbers 
embedded  in  the  ground,  bearing  an  iron  strap,  into  which  the  mark- 
ings are  cut.     The  section  extending  from  gage  height  46  to  53  feet 
is  fastened  to  a  small  building  at  the  top  of  the  bank,  and  consists  of 
a  timber  painted  white  with  black  markings.     The  top  section  of  the 
gage,  extending  from  52  feet  to  55.3  feet,  is  on  the  corner  of  Temper- 
ance Hall,  painted  on  the  stones  in  white  with  black  markings.    In 
addition  there  is  a"  vertical  section  reading  from  —1.2  feet  to  +2  feet- 
Discharge  measurements  are  made  from  the  upstream  side  of  Wood- 
lawn  Street  Bridge,  which  has  four  spans  having  a  total  length  of  653 
feet.     The  floor  of  the  bridge  is  on  a  slope,  the  lower  or  right  bank 
end  being  about  100  feet  above  low  water.     The  initial  point  for" 
soundings  is  the  end  of  the  iron  hand  rail  on  the  upstream  side  of  the^ 
bridge  at  the  left  bank.     The  channel  is  nearly  straight  for  2,CKXI  feet:- 
above  and  for  1,500  feet  below  the  station.     The  right  bank  is  high-, 
but  overflows  at  high  stages.     It  is  occupied  by  hmiber3'ards  and  saw- 
mills.    The  left  bank  is  high,  rock}^  and  is  not  subject  to  overflow- 
Thc  bed  of  the  stream  is  composed  of  rock  and  is  permanent.    There? 
is  one  channel  broken  l)y  one  pier  at  ordinary  and  b}^  three  pier?  at 
high  water. 

During  October,  1904,  a  lock  and  dam  were  completed  about  "Ik 
miles  below  the  gage,  which  at  low  water  i-aises  the  water  surface  at 
the  gage  a))out  5i  feet  and  causes  the  low-water  velocity  to  become 
rather  slow  for  good  measurements.  The  datum  of  the  gage  corre- 
sponds to  elevation  110.3  feet  of  the  city  levels.  A  cross,  cut  on  the 
upper  face  of  the  corner  stone  in  the  southeast  corner  of  Temperance 
Hall,  on  Broad  street,  near  Front  street,  is  52  feet  above  the  zero  of 
the  gage,  and  ii66.ij  feet  above  mean  sea  level.  The  highest  observed 
water  was  55.3  feet  on  January  22,  1882.  The  lowest  occurred  on 
October  15  and  16,  1878,  at  a  gage  height  of  —0.4  foot.  The  danger 
line  is  at  40  feet. 

Records  have  been  kept  for  a  number  of  ^^ears  b}^  the  United  State's 
VV^eather  Bureau,  from  which  readings  previous  to  those  here  pub- 
lisbed  may  be  obtained. 
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The  observations  at  this  station  during  11K)4  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  metuurenienU  of  Cuinf>erlatid  Rvtr  at  Nashn'lle^  Tenn.,  in  IU04, 


Dat*\ 


Hydr*>Krapher. 


I    Width. 

I 


Area  of 
section. 


Mean 
velocity. 


hoipiit. 


DiH- 
churge. 


May  18 J.  M.  Giles 

May  19 do 

May  20 do 

August  19 do 

Aogust  19 do 

August  20 do 

October  22 do 


Feet. 

344 
313 
313 
313 
328 


4,789 
5,  OM 
5, 031 
2,991 
3,000 
2,924 
4, 239 


Sq./ret.      Ft.  per  sec. 


/->  rt.        Sccoud'/l. 


2.87 

2.79 

2.59 

.88 

.88 

.83 


I 


S.  25 
8.  35 
8.13 
2.  2« 
2.  m 
2.22 
"  <).  HO 


13,  730 
14, 030 
13, 030 
2,630 
2,048 
2,  428 
1,534 


a  Rise  in  gBge  height  caused  by  new  dam  2i  miles  l>elow  Ntation  ^5.6. 


Mean  daily  gage  height,  in  feet,  of  (!umf}erland  River  at  SaHhrUU,  Tnm. 
Jan. 


Day. 


1.. 

2.. 

3.. 

4.. 

&.- 

6.. 

7.. 

«.. 

9.. 
10.. 
U.. 
12.. 
13.. 
14.. 
15.. 
16.- 
17.. 
18.. 
19.. 

a.. 


11.50 
9.40 
9.40 
9.70 
9.40 
10.50 
11.00 
10.40 
9.00 
7.60 
6.70 
6.10 
6.00 
6.00 
7.^ 
7.00 
7.10 
9.00 
9.70 
10.00 

21 11.40 

22 1  14.30 

23 16.80 

24 •  16.60 

K 18.00 

» , 20.00 

27 20.50 

» 18.70 

» 1,5.60 

^ i2.(;o 

^1 ,  10.00 


Feb. 


I  I  :  I  :  ;  ■ 

Mar.  I  Apr.     May.  ;  June.    July.     Auk.  i  Sept.  ,   0<t. 


fn-  J.904. 

I 
Nov.     Dec. 


8.60 
7.60 
6,90 
6.30 
5.80 
5.40 
5.00 
4.90 
4.90 
4.90 
5.70 
7.20 
8.00 
7.60 
7.20 
7.00 
6.00 
5.60 
5.30 
5.10 
5.00 
5.10 
5.30 
5.30 
5.60 
6.10 
7.90 
9.60 
10. 10 


10.10 
9.W 
9.70 
9.40 
9.10 
8.70 
9.  SO 
14.30 
15.70 
17.  W 
21.20 
22.50 
20.70 
18.30 
16.00 
14.40 
14.60 
14.30 
13.60 
13.00 
12. 40 
is.iu 
21.40 
26.10 
27. 90 
31.30 
37.  .'^) 
37. 2(> 
:Ui.  IK) 
Ml  20 


31.90 

24. 10 

I  19.20 

!  15.40 

j  13.20 

1  11.70 

i  10.40 

9.60 

s.HO 

:     8.50 

H.  10 

5.  60 

H.:«) 

I    7.80 
.40 
10 
6.80 
C.sO 

6.  10 
6.20 
6.10 
6.00 
6.(K) 
6.00 

6.  10 

r..  70 
T).  yo 

7.  :X) 

^.  70 


!  -  • 
i 


9.50 

9.80 

9.80 

10.50 

11.40 

12. 40 

11.90 

10.90 

10.70 

10.20 

10.00 

10.20 

10.00 

10.30 

10.00 

9.10 

K.40 

8.30 

8. 30 

S.IO 

7.50 

6.90 

6. 30 

6.  (K) 

5.  70 

r>.  10 

5.  IK) 

l.«U» 

J.'Jlt 

4. -JO 

5.  (K» 


6.90 
8.40 
11.70 
14.00 
15.20 
14.40 
13.10 
14.80 
14.70 
14.00 
11.80 
10.00 
S.70 
7.50 
6.40 
5.  rn) 
4.90 
4.40 
4.'M 

s.m 

4.10 
3.70 
3.40 
3.50 
3.40 
3. 30 
3.  20 
4.20 


6. 20 

5. 40 

4.K0 

4.80 

4.90 

4.70 

4.60 

4.00 

4.20 

4.50 

4.80 

4.60 

4.70 

4.10 

3.90 

3.70 

3.60  , 

3.30  i 

3.  SO 

3.70 

3. 50 

3.  .'Hi 

3.70 

3.:^) 

3.(H» 

3.  Oil 

3.(M) 

3.  «X) 

'J.  M)   I 

•J.  SO 


2.70 

2.70  I 
3.00  I 
2.90 
2.70 
2.70 
2.70 
2.60 
2.  :»o 
2.50  I 
2.40 
2.50 
'2.M  ' 
2.  nO 
2.:>0 
2.  40 
2.30  1 
2. 30 
2. -20 
2.20  i 
2.20 

2.  '20 ; 

2.30 
2. 30 

2.  SO 
4.40 

3.  W 
3.30 
2.  IX) 


2.30 
2.10 
1.90 
3.20 
2.10 
1.80 
1.70 
1.60 
1.70 
1.60 
1.50 
1.40 
1.40 
1.40 
1.50 
1.40 
l.:io 
1.20 
1.20 
1.70 
1.20 
1.30 
1.20 
1.10 
1.00 
l.W 
1.10 
1.  10 
1.  10 
1.00 


1.00 
1. 10  I 
1.20 
1.10 
1.00 
1.00 
1.00 
1.00 
1.20 
1.00 
«1.50 
2.  H) 
3.70 
4.60 

5.  :iO 

6.  iXi 
6.  .TO 
6. 1'tO 
6.  60 

(1.  (lO 

«».  If! 

6.  r>o 
6.  JiO 

6.  r.o 


.  "Dam at  hxk  2k  miles  below  put  into  openition,  raisint,'  water  Iev<'l  at  u,ii^r  al"> 
"•w-water  stage. 
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6.80 
6. 90 
6.90 
6.90 
7.00 
7.00 
7.40 
7.40 
7.50 
S.:iO 
8.10 
8.90 
9. 00 
8.70 

s.  :k) 
s.:^) 

S.  M) 
S.  30 

8.:W 
MO 
S.IX) 

7.>MJ 

7.70 
7.^*0 
s.  :io 
s.  •>u 
11. 10 

IX.  40 
16.70 
IS.fvO 

IS.  SI) 


liMt  above 


6. 60 
6.  60 
6.70  I 
6.  70 
6.  HO 
6.70 
6.  SO 

1).  .HO 

6.  IH) 
6.90 
6.90 

6.  IK)  I 

6.  SO 

r,.  so 

(i.  x() 

r..s) 
•i.  w 
«;.  '.HI 
r..  w 

•'..  90 
6.  yo 

r..  iH) 

6.  W 
u.  W 

r..  •«) 

«'..  '.H» 
U.  Ml 

<;.  .s<) 
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T>:XNE88EK  RIVER  DRAINAGK  BASII^^. 

Tennessee  River  is  formed  by  the  junction  of  the  French  Broad  and 
the  Holston  alx>ut  4  miles  above  Kjioxville,  Tenn.  It  flows  southwest, 
crossinjj  into  Alabama  about  40  miles  below  Chattanoo^,  Tenn.,  and, 
after  crossing  the  northern  part  of  Alabama,  again  enters  Tennessee 
in  Harding  County.  It  then  flows  north,  crossing  TennCvSsee  and 
Kentucky,  and  enters  Ohio  River  at  Paducah,  about  40  miles  above 
Cairo.  Its  principal  tributary  on  the  north  is  Clinch  River,  which 
enters  it  near  Kingston,  Roan  County,  Tenn.  The  principal  tributa- 
ries on  the  south  are  Hiwassee  and  Little  Tennessee  rivers.  Hiwassee 
rises  in  the  northern  part  of  Georgia  and  flows  into  the  Tennessee 
about  30  miles  above  Chattanooga.  Its  principal  tributaries  are  the 
Okoee  and  the  Nottely.  Little  Tennessee  River  rises  in  the  north- 
eastern corner  of  Georgia,  flows  across  the  southwestern  part  of  North 
Carolina,  and  enters  the  Tennessee  near  Loudon,  Tenn.  Its  principal 
tributary  is  the  Tuckasegee.  French  Broad  River  rises  in  the  western 
part  of  Noilh  Carolina.  Its  principal  tributaries  are  the  Pigeon  and 
the  Nolichuck\\  HoLston  River  rises  in  the  western  part  of  Virginia. 
Its  principal  tributary  is  Watauga  River,  into  which  stream  Boan 
Creek  enters. 

FHKNCH    BliOAl)    RIVER  AT   HORSESHOE,  N.  C. 

This  station  was  established  October  4,  1904,  by  B.  S.  Drane.    It  is 
located  at  the  steel  highway  bridge  at  Horseshoe,  N.  C.     A  plain  staff 
gjigo,  gniduated  to  feet  and  tenths,  is  attached  vertically  to  a  li  bv^ 
inch  oak  tinil)er  which  is  driven  into  the  bed  of  the  stream  to  a  tirni 
foiindiitioii  and  nailed  to  an  overhanging  birch  on  the  right  l)ank,  25 
tV(*t  l)el()w  tlie  bridge.     The  gage  is  read  once  each  day  by  Charles 
Duncan.     Discliarge  measurements  are  made  from  the  downstream 
side  of  the  single-span,  tive-panel  truss  bridge  mounted  on  stone  abut- 
ments.   The  approach  on  each  side  is  over  an  earth  emlmnkment.   On 
the  left  bank   a  Hood  channel  81  feet  wide  is  opened   through  the 
embankment  14U  feet  from  the  end  of  the  bridge.     The  initial  point 
for  soundings  is  on  the  downstream  hand  rail  over  the  inner  edge  of 
the  cai)stone  of  the  left  abutment.     The  channel  is  straight  for  atwut 
2,000  feet  above  and   1,500  feet  below  the  station.     The  current  is  of 
fair  velocity  at  all  stages  except  at  the  lowest  when  it  inclines  to  be 
sluggish  along  tlie  right  l)ank.     The  right  bank  is  of  earth,  wooded, 
and  about  15  foet  high.     The  left  bank  is  similar  but  is  cleared.    The 
earth  embankments  on  either  side  to  the  higher  ground  are  of  such  a 
height  tliat  all  th(»  water  passes  beneath  the  bridge  and  the  overflow 
channel  at  all  stages.     There  is  ))ut  one  channel  at  low  and  ordinary 
stages.     The  bed  of  the  stream  is  composed  of  sand  and  a  few  rocks. 
It  is  smooth  and  permanent.     Bench  mark  No.  1  is  the  upper  snrfai'O 
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the  downstream  end  of  the  first  floor  beam  from  the  left  bank,  15 
3t  from  the  initial  point  for  sounding.  Its  elevation  is  20.48  feet 
ove  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  center  of  the 
ad  of  a  wire  nail  driven  into  the  downstream  face  of  a  large  birch 
)e  on  the  right  bank,  about  20  feet  above  the  bridge.  Its  elevation 
12.40  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
e  direction  of  M.  R.  Hall,  district  hydrographer. 

Diacharge  mecuuretnerUa  of  French  Broad  River  at  Horseshoe,  N,  C,  in  1904* 


Date. 

Hydrogimpher. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Ft.  per  KC. 
1.64 
1.86 
1.50 
1.84 

Gage 
heght. 

Dia- 
charge. 

Iyl8 

^|]8tl8 

B.  S.  Drane 

do 

Ftct. 
82 
82 
81 
81 

i^.feet. 
241 
285 
192 
318 

Put. 

0.86 

1.51 

.51 

1.91 

Second-ft. 
396 
529 

toberS 

do 

290 

oember  7 

do 

584 

fean  daily  gage  height,  in  feet,  of  French  Broad  River  at  IlorsesJtoe,  N.  C.,for  1904. 


Oar. 

Oct 

Not. 

I>ec.  1 

aw 

-SO 

.so 

^-40 

.as 

.45 

X4fi 

1.75 

too 

0100 
.65 
.AS 

,75 

.75 

4.00 

2.20 
1.50 
1.30 
1,10 

i.io 

Diy.  Oct. 

W 0.40 

10 .40 

14....... B6 

15. 35 

16 3f» 

17....... 30 

li m 

19._. 30 

i».,,-.,, m 

ai....... ao 

m 30 


Nov  J 

Bee. 

0.50 

too 

L50 

^90 

:i.«i 

.»o' 

1.10 

.flO 

.uo 

.h6 

,m 

.S6 

.76 

,»5 

.70 

.85 

.as 

.W 

.00 

.W 

.eo 

.7fi 

uar. 


■24... 

*^. 

J6..,.,. 

SK 

29....... 

m 

31 


Oct. 

Nov. 

0.80 

0.65 

.30 

.65 

.30 

.55 

.36 

..55 

.35 

.55 

.35 

..55 

.36 

.50 

.35 

.50 

.35 

Dec. 

0.75 
.75 
.90 
1.00 
1.55 
6.00 
3.30 
2.15 
l.SO 


FRENCH    BROAD  RIVER  AT    BrN(JHAM    SCHOOL   BRIDGE,  NEAR  ASHE- 

VILLE,  N.  C. 

This  station  was  established  in  September,  1S95,  by  C  C.  Babb.  It 
located  at  Bingham  School  Bridge  crossing  French  Broad  River  at 
iverside  Park,  about  3  miles  west  of  Asheville,  N.  C.  It  was  main- 
ined  as  a  regular  station  from  181)5  to  the  close  of  1J>01.  It  is  now 
lamtained  as  a  bench-mark  station.  Discharge  measurements  are 
lade  from  the  upstream  side  of  the  three-span  bridge.  The  initial  point 
or  soundings  is  the  right  end  of  the  iron  bridge  on  the  upstream  side, 
fhe  channel  is  straight  for  alwut  Too  feet  above  and  below  the  station. 
Rie  current  is  swift.  Both  banks  are  high,  wooded,  and  not  liable  to 
overflow.     The  bed  of  the  stream  is  (•()nii)osed  of  })owlders,  very  rough, 
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and  permanent.  There  is  but  one  channel  at  all  stages,  broken  by  two 
piers  at  ordinary  stages  and  four  piers  at  high  stages.  Since  the  r^- 
ular  station  was  discontinued  a  large  waterpower  development  has 
been  installed  alK>ut  six  miles  below,  and  it  is  possible  that  the  rating 
of  the  station  has  been  changed  and  the  flow  affected.  Bench  mark 
No.  1  is  the  upper  edge  of  the  steel  plate  riveted  to  the  bridge  post,  ovei 
the  second  floor  beam,  from  the  right  bank,  on  the  upstream  side  of 
the  bridge.  Its  elevation  is  20  feet  above  gage  datum.  Bench  mark 
No.  2  is  the  center  of  the  head  of  a  small  nail  driven  into  the  limb  on 
the  downstream  side  of  a  large  sycamore  tree  on  the  right  bank,  jost 
above  the  bridge,  along  which  a  platform  runs  out  over  the  water. 
Its  elevation  is  11.71  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  meamremeiUs  of  French  Broad  Rii^er  at  Bingham  School  Bridge,  near  Ashe- 

viUe,  N.  C,  in  1904. 


Date. 


Hydrographer. 


May  21 B.  S.  Drane. 

May  23 do 

Julv  20 do 


Width. 

Area  of 
section. 

Mean 
velocity. 

h^t. 

Difr 
chane. 

Fed. 

Sij./eet. 

Ft.  per  tee. 

FM. 

StmfSrJi 

279 

5454 

2.08 

2,T1 

1,17S 

279 

565 

2.01 

2.64       \M 

268 

414 

1.52 

2.16 

629] 

FKKNCn    BROAD    RIVER   AT   SMITH    BRIDGE,  NEAR   ASHEVILLE,  N.  C. 

This  station  was  established  Ma\^  21,  1904,  as  a  bench-mark  station,  i 
It  is  located  about  1  mile  below  the  Southern  Railway  depot  at  Ashe- i 
ville,  N.  C,  and  just  down  the  hill  from  the  terminal  of  the  Patton 
avenue  line  of  the  Asheville  Street  Railwa}^  Company.  The  Southern 
Railway  bridge  is  about  1,500  feet  below  and  the  Bingham  School  bridge 
about  a  mile  below  the  station.  A  plain  staff  gage,  gi*aduated  to  feet  and 
tenths,  the  propert}^  of  the  United  States  Weather  Bureau,  is  bolted 
vertically  to  the  southwest  corner  of  the  second  stone  pier  from  the 
left  bank.  A  short  section,  reading  from  0.00  downward,  is  sot  just 
downstream  from  the  main  section.  Discharge  measurements  are 
made  from  the  downstream  side  of  the  four-span  bridge  to  which  the 
gage  is  attached.  The  initial  point  for  soundings  is  the  left  end  of 
the  downstream  hand  rail.  The  channel  is  straight  for  about  l,oOO 
feet  above  and  800  feet  below  the  station.  The  current  has  a  good 
velocity.  Both  banks  are  clean,  and  will  not  overflow  beyond  the 
bridge  and  its  approaches.  The  bed  of  the  stream  is  composed  ol 
sand  and  silt,  with  a  few  scattered  l)owlders.  There  is  but  one  chaD 
nel  at  all  stages,  broken  by  three  piers  at  ordinaiy  stages  and  fiv^ 
piers  at  high-water  stages.  The  operations  of  a  waterpower  develof 
ment  about  7  miles  be\ow  w\\\  pioVrnW^-  «JS.^^VlV\e.  ttow  at  this  point. 
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The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

DMarge  meamiremerUs  of  French  Broad  River  at  Smith  Bridge,  near  Aaheville,  N,  C, 

in  1904^ 


Date. 


May  21 

July  20 

AugnstlS 

October  1.... 
I>ecember  10. 


Hydrofrrapher. 


B.  S.  Drane. 

do 

do 

do 

do 


Width. 


Feet. 
345 
339 

m) 

328 
330 


Area  of 
section. 


Sry./erf. 
843 
668 
898 
487 
656 


Mean 
velocity. 


Ft.  per  arc. 
1.31 
1.06 
1.92 
1.04 
1.08 


iflS^t. 


heig] 


h\ct. 

-  -0.  24 

-  .68 
.09 

-  .91 
.68 


Dla- 
chaixe. 


Srnmd-ft. 

1,107 
707 

1,  725 
506 
707 


FRENCH  BROAD  RTVER  AT  OLDTOWN,  NEAR  NEWPORT,  TENN. 

This  was  originally  one  of  the  temporary  stations  established  in 
connection  with  the  general  hydrographic  study  of  the  southern 
Appalachian  region. 

The  original  gage  put  in  at  this  station  was  carried  away  with  the 
aid  bridge  by  flood  early  in  the  spring  of  1902. 

A  wire  gage  was  established  on  the  new  bridge  October  27,  1902, 
by  B.  S.  Drane.  The  wire  gage  was  replaced  April  29,  1903,  by  a 
standard  chain  gage,  with  inclosed  scale,  with  its  zero  133  feet  from 
Uiitial  point  for  soundings.  This  gage  was  made  to  read  the  same  as 
the  one  which  it  replaced.  The  length  of  the  chain  from  the  end  of 
the  weight  to  the  marker  is  28  feet.  Discharge  measurements  are 
ttiade  from  the  downstream  side  of  the  steel  highway  bridge,  in  four 
^pans,  to  which  the  gage  is  attached.  The  initial  point  for  soundings 
i«  the  end  of  the  guard  rail  at  the  left  end  of  the  bridge,  on  the  down- 
^ream  side.  The  channel  is  straight  for  about  600  feet  above  and  below 
the  station.  The  velocity  is  moderatel}^  swift,  well  distributed,  and  can 
be  measured  at  all  stages.  Both  banks  are  high  and  wooded,  and  all 
irater  passes  beneath  the  bridge  at  all  stages.  The  section  is  smooth 
ftnd  regular,  and  the  bed  is  of  gmvel  and  sand,  not  subject  to  much  change. 

Bench  mark  No.  1  is  a  point  marked  in  white  paint  on  th(»,  sharp, 
rectangular  corner  of  the  angle  iron  connection  between  the  floor 
beam  and  the  first  post  on  the  downstream  side  in  tlie  second  span 
from  the  left  end  of  the  bridge.  This  point  is  toward  the  right  bank 
and  is  25.84  feet  above  gage  datum.  B(»nch  mark  No.  2  is  the  top 
of  the  copper  bolt  set  in  a  bowlder  projecting  from  the  hillside  on  the 
left  bank  175  feet  downstream  from  the  center  line  of  the  bridge,  8 
feet  from  the  center  of  the  road,  and  al)out  4  feet  alx)ve  ground.  This 
rock  is  the  first  smooth-faced  ledge  of  limestone  outcropping  close  to 
the  road.  The  face  next  the  road  is  nearly  vertical  for  a  length  of  4 
feet.     The  elevation  of  the  bench  mark  is  29.52  feet  al)ove  v;a^e  dw.tu.wv. 
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The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer: 

Discharge  mecuurements  of  FrencJi  Broad  River  at  (Hdtatnt,  near  Netcport^  Tetm.,  in  1901 


Date. 


February  23 . 
February  23  , 
March  29.... 

April  27 

July  8 

August  20  . . . 
October  15... 


Hydrographer. 


B.  8.  Drane. 

do 

do 

M.  R.  Hall  . 
J.  M.  Giles . 
B.  S.  Drane. 
do  


width. 


J. 


Area  of 
section. 


453 
453 
450 
448 
334 
463 
442 


Sq./Cft. 

2, 155 
2,136 
1,928 
1,925 
1,371 
1,492 
1,267 


Mean 
velocity. 


Fl.  per  9ee. 

2.59 

2.51 

1.97 

1.57 

.76 

.92 

.40 


Gage 
height. 


FixL 
2.92 
2.87 
2.34 
2.12 
1.30 
1.50 
.98 


Dis- 
chiirKt'. 


Seamd-fi 
5,568 
5,358 
3,804 
3,025 
1,015 
1,380 
508 


Mean  daily  gage  height,  in  feet,  of  French  Broad  Rirer  at  Oldtown,  near  Neivpori,  7>w<„ 

for  1904. 


Day. 


Jan. 


I 


1 1.30 

2 I  1.30 

3 1  1.30 

4 j  1.30 

5 1  1.20 

fi '  1.20 

7 1.20 

M '  1.30 

9 1.40 

10 i.:» 

11 i  i.:w 

12 1.  10 

i:{ 1.70 

U '  l.JR)  I 

1.") l.«kj 

IC l.TH)  ! 

17 !  2.(K) 

IH 2.  lo' 

v^ !  2.10 

20 '  l.W 

21 l.'.H) 

22 2.00 

'r.\ 2.10 

21 '  2.rH) 

2r> 1.90  I 

2(i l.HO 

27 l.(X) 

2.S \.m  : 

29 l.TH) 

;w 1.40 

31 1.70  ' 


Feb. 

Mar. 
1.90 

1.50 

1.60 

2.00 

1.40 

1.90 

1.50 

1.90 

1.50 

1.90 

1.40 

2.00 

l.fiO 

2.90 

10 
10  , 
80  , 
70  ' 

60  i 
50  ! 
40 
(JO  I 
.SO 

.r)0 
..so 

.  10 

.so 

(X) 

..S) 
,90 

:«) 
00  , 
IK) 
20 
20 
(K)  j 


4.riO  I 

3.70  I 
2.70  . 
•....'.5  I 

2.  l.S 
2.10 
2. 20 
2.00 
1.90 
1.90 
1 . 9.S 
1.90 
2.  (H) 


Apr. 

2.00 
1.90 
1.80 
l.HO 
1.75 
1.70 
1.75 
l.W 
2.00 
2.00 
2.00 
1.90 
1.90 
l.W 
l.K) 
l.W 
l.HO 
l.HO 
1.70 
1.70 


May. 

June. 

2.00 

2.30 

1.80 

2.10 

2.00 

2.00 

1.85 

l.HO 

1.90 

1.70 

l.HO 

1.60 

1.H6 

1.70 

July. 


.1 


2.  20 

l.HO 

4.2t) 

1.70 

3.70 

I.  75 

3.  10 

1.70 

2.  HO 

1.75 

2.  7.S 

2.  15 

2.  m 

2.  ;w 

2.  :u) 

2.  '20 

2.  -20 

2. 10 

2.  10 

2.00 
3.35  ' 
2.80 
2.40  ! 
2.20  I 
2.00  ' 
1.95  I 
l.iK) 
l.HO  i 
1.75 
1.70 
I.TOI 
1.70  ' 

i.r^s 

l.«H> 


1.('*0 
l.(M)  ' 

1 .  .'>() 
1..S0 
l.HO    , 


1.90 
1.85  I 
1.65  j 
1.70 
1.65  ' 
l.r.0  j 
1.50 
1.45  I 
1.45  . 
1.40  I 
,.40 
1.S5  I 
1.75 
1.70 

1.65 

1.55 

1.45  1 

1.50 

1.60 

1.70 

1.90 

1.90 


1.96 
1.70 
1.60 
1.50 
1.40 
1.45 
1.40 
1.30 
1.70 
1.60 
1.50 
1.40 
1.30 
1.30 
1.20 
1. 15 
1.15 
1.15 
1.20 
1.20 
1.40 
1.30 
1.40 
1.55 
1.H5 
1..S0 

i.;>o 

1.45  1 
1.40  . 
1.30  I 
1.30  , 


Aug. 

1.40 
1.70 
1.60 
1.60 
1.65 
1.60 
1.70 
l.HO 
1.80 
1.8.S 
1.90 
2.00 
1.90 
1.70 
1.60 
1.70 
1.55 
1.55 
1.50 
1.50 
1.50 
1.50 
1.55 
1.95 
1.70 
1.75 
.70 
2.  W 
1.95 
1.60 
1.50 


Sept. 


Oct. 


1.45 

1.40 

1.80 

1.90 

1.80 

1.70 

1.45 

1.40  ' 

1.35  , 

1.40 

1.35 

1.40 : 

1.10 
1.:J5 
1.30  I 
1.25  i 
l.'iO 
1.20  I 
1.15 
1.20 
1.15 
1.20 
1.15 
1.  15 

1.15 : 

1.10 
1.-20 
1.10 
1.15 
1.15  • 


1.10 

I.IO 

1.06 

1.00 

I.OO 

1.00 

1.00 

1.00 

1.00 

1.00 

.95 

1.00 

1.00 

.i6 

1.00 

.95 

.95 

.90 

.95 

.95 

1.00 

.95 

1.05 

.95 

1.00 

1.00 

1.00 

.95 

MX) 

1.00 

1.00 


Not.    Dw 


0.95 
1.00 
1.05 
1.10 
1.50 
1.70 
1.40 
1.30 
1.20 
1.10 
1.00 
1.10 
1.20 
1.45 
l.i'i 
1.40 
1.35 
l.:«» 
•.:w 

1.2S 
1.25 
1.25 
1.41) 
1.3l» 
1.25 

i.'r> 

1.10 
1.00 
1.10 
l.-V 


1.25 
l.JD 
1.30 
1.35 
1.15 
1.* 

iU' 
i.:ti 

I..V 
1..VI 

l,.Tt' 
l.i'' 
l.« 
l.S 

1.3' 

i.i' 
i:5 

l.i' 

1.8i» 

\.y 
1.2? 
1.* 

1.S3 
1.35 
1.*' 
l.W 

fi^ 
1.* 
1.'*' 
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Rating  table  for  French  Broad  River  at  OUJUmm,  near  Newport,  Tenn.y  from  January 

1  to  December  SI,  1904. 


Gage 
height. 

Diflcharge. 

Gage 
hei^t. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

DLschargc. 
Second-fed. 

FM. 

Second-feet. 

/tet 

Seeondrfeet. 

F^eet. 

Second'/eet. 

FM. 

;      0.9 

400 

1.9 

2,410 

2.8 

5,140 

3.7 

8,805 

1.0 

535 

2.0 

2,680 

2.9 

5,500 

3.8 

9,245 

1.1 

685 

2.1 

2,955 

3.0 

5,875 

3.9 

9,690 

1.2 

850 

2.2 

3,235 

3.1 

6,260 

4.0 

10,140 

1.3 

1,030 

2.3 

3,525 

3.2 

6,660 

4.1 

10,590 

1.4 

1,225 

2.4 

3,825 

3.3 

7,075 

4.2 

11,050 

1.5 

1,435 

2.5 

4,135 

3.4 

7,500 

4.3 

11,510 

1.6 

1,660 

2.6 

4,455 

3.5 

7,930 

4.4 

11,980 

1.7 

1,900 

2.7 

4,790 

3.6 

8,365 

4.5 

12,450 

1.8 

2,150 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  ba«ecl  upmn 
7  discharge  measurements  made  during  1904,  and  one  measurement  made  during 
1903  to  determine  the  upper  part  of  the  curve.  It  is  well  defined  between  gage 
heights  1  foot  and  3  feet. 

Bdimated  monthly  discharge  of  French  Broad  River  at  Oldtown,  near  Neu^porty  Tenn.y 

for  1904. 

[Drainage  area,  1,737  Hquare  miles.] 


konth. 


January . .  - 

February  . . 

March 

April 

May 

June 

July 

August 

September . 

October 

November . 
December. . 


Discharge  in  second-feet. 


Maximum. 


4, 

12, 


i:^5 

500 
450 
525 

288 
825 
545 
680 
410 
685 
900 
.S80 


Minimum. 


850 
225 
410 
iKK) 
4;i5 
225 
7t)8 
,225 
6a5 
400 
4()S 
8;)() 


Mean. 

1,758 

2,  oe>3 
4,  271 
2,  .Ti'i 
2, 407 
1,957 
1,299 
1,877 
1,125 
526 
i)43 
1,:{75 


Run-off. 


The  year  . 


12,450 


400        1,828 


Second-fee  I 
i    pi»r  wiunre 
mile. 

1.01 
1.19 
2.  4(> 

i.:u 

1.89 
1.18 
.748 
1.08 

.  808 
.  548 
.  7t>2 

1.05 


Depth  in 
inehe-s. 


l.K) 
1.28 
2.  84 
1.50 
I.  ()0 
1.26 
.  862 
1.24 
.  728 
.  849 
.(K)(i 
.tU8 

14.88 
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SWANNANOA    KIVEK   AT   BILTMORE,    N.    C. 

This  .station  was  established  as  a  }>ench-mark  station  May  21,  19<>i, 
}»y  B.  S.  Drane.  It  is  located  at  the  Biltraore,  N.  C,  terminal  of  the 
Asheville-Biltmore  electric  milway  line,  alwut  three- fourths  mile  above 
the  mouth  of  Swannanoa  River.  Discharge  measurements  are  made 
from  the  upstream  side  of  a  single-span  highway  bridge.  The  initial 
point  for  soundings  is  the  right  end  of  the  upstream  hand  rail  of  the 
bridge.  The  channel  is  straight  for  alK)ut  1,00()  feet  above  and  curved 
for  3<.H)  feet  l>elow  the  station.  The  curi*ent  is  sluggish  above  and 
somewhat  swifter  below  the  bridge.  Both  banks  are  high  and  not  sub- 
ject to  overflow.  The  bed  of  the  stream  is  composed  of  sand.  There 
is  but  one  channel  at  all  stages.  Bench  mark  No.  1  is  the  center  of 
the  center-pin  bearing  at  the  upstream  end  of  the  second  floor  beam 
from  the  right  Ijjink.  Its  elevation  is  16  feet  above  the  datum  of  the 
gage.  Bench  mark  Xo.  2  is  the  center  of  the  head  of  a  small  wire 
nail  driven  into  a  triangular-shaped  blaze  in  the  downstream  side  of  a 
birch  tree  on  the  right  bank,  about  25  feet  above  the  bridge.  Its  ele- 
vation is  5. 74  feet  above  the  datum  of  the  gage. 

Discharge  mecunuremcnt*  of  Sirannamxi  River  at  BiUmorej  X.  C,  in  1904, 


Date. 

HydroffTHpher. 

B.  S.  Drane 

do 

<lo 

Width. 

Fett. 
.           73 
72 
74 

Area  of 
Bection. 

Mean 
velocity. 

Onge 
heiilit. 

Fret. 
1.12 
.71 
.97 

DijM'harKC. 

May  21 

July  20 

August  1<> 

Sq./ert. 
165 
107 
134 

Fl.  per  »cc. 
0.86 

.3,5! 

143 

11)11 

TENNESSEK    KIVER    NEAR    KNOXVILLE,  TEXX. 

This  station  was  originally  established  by  the  United  States  Weather 
Buivtui  at  the  old  county  highway  bridge,  which  has  Iwen  torn  down 
and  replaced  by  a  new  bridge.  Instead  of  placing  the  gage  at  the  new 
bridge,  it  was  decided  to  move  it  down  the  river  in  order  to  get  below 
some  shoals  and  wing  dams  which  have  lx»en  put  in  for  boating.  A 
temporary  gage  was  put  in  at  the  Knoxville  and  Augusta  I^ilroad 
bridge,  a  half  mile  l^elow  the  highway  bridge,  and  was  used  during 
the  greater  part  of  the  year  1899.  In  the  latter  part  of  that  year  a 
new  permjinent  ^nge^  was  established,  and  readings  from  it  began  on 
November  1,  1899.  The  new  gage  is  on  the  right  bank  of  the  river, 
just  })elow  the  mouth  of  West  Knoxville  Bayou,  and  al)oiit  l,(MM)feet 
Inflow  the  temporary  gage  at  the  Knoxville  and  Augusta  Railroad 
bridge.  The  gage,  which  is  graduated  to  feet  and  tenths,  is  in  tw*> 
sections  -the  tirst,  a  s\op\u^  sevtlou,  made  of  a  2  by  4  inch  pine  tiixi' 
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bcrj!ipike<l  on  top  of  an  S  by  S  inch  oak  sill  well  lx)lted  to  piles  and 
embedded  in  crashed  stone,  reading  from  —2  to  +12  feet;  the  second, 
^  rertical  sec^tion,  attached  to  one  of  the  bents  of  the  railroad  trestle 
wross  West  Knoxville  Bayou,  about  50  feet  from  the  bank  of  the 
rirerand  from  the  sloping  gage,  reading  from  12  to  36.6  feet.  The 
B[a^e  is  fastened  to  the  upstream  post  of  the  bent,  facing  away  from 
the  river.  The  zero  of  the  gage  is  804.3  feet  above  sea  level.  The 
pige  was  located  for  the  United  States  Weather  Bureau  by  the  United 
States  Engineer  Corps.  Daily  records  are  kept  by  the  United  States 
Weather  Bureau  and  are  furnished  to  the  Geological  Survey.  Until 
recently  discharge  measurements  have  been  made  from  the  Cherokee 
Bridge,  about  2i  miles  downstream  from  the  Gay  street  or  county  I)  ridge, 
It  which  measurements  are  now  made,  and  which  is  one-half  mile 
ibove  the  Knoxville  and  Augusta  Railroad  bridge.  The  Gay  Street 
bridge  has  seven  spans,  with  a  total  length  of  1,570  feet.  The  floor 
f  the  bridge  is  atout  100  feet  above  low  water.  The  initial  point  for 
fundings  is  the  end  of  the  bridge  on  the  right  bank,  downstream  side, 
he  channel  is  straight  for  one-half  mile  above  and  for  1,000  feet 
5low  the  station.  The  right  bank  will  overflow  for  al>out  400  feet 
ul  the  left  bank  for  200  feet,  beyond  which  points  a  steep  high  bluff 
?gins  on  both  sides  of  the  river.  The  bed  is  of  rocks  and  gravel, 
id  is  rough  and  probably  permanent.  The  current  is  swift  and  some- 
hat  broken  by  the  rough  bed  and  by  the  remains  of  old  piers.  The 
inch  mark  is  a  cross  in  the  stone  on  the  east  corner  of  the  base  of 
le  right-bank  pier  of  the  Knoxville  and  Augusta  Railroad  bridge. 
>i  elevation  is  2.4  feet  above  the  zero  of  the  gage  and  806.7  feet  above 
» level. 

The  o})servations  at  this  station  during  1904  have  been  made  under 
le  direction  of  M.  R.  Hall,  district  hydrographcr. 

Diftcharge  measurement  of  Teunennet  Hirer  near  KnoxnUe,  Teim.j  in  1904. 


I>atc. 


Hydrt>>fraplu'r. 


''tbniary27  ...    ().  P.  Hall., 

'oly  7 J.  M.  Giles. 

'^Bguste B.S.  Drane. 

October  21. i... do 


Width. 

Flit. 
890 
644 
t)68 
629 


I   Areu  of 
.»«H'li(>n. 


6,  958 
3, 588 
3,  501 
2, 1 10 


Mean 

vel(K!ity. 


Ft. p* r  MC. 

8.  32 

1.88 

1.73 

.86 


Gage 
height. 


Dis- 
chargo. 


Ftrt.        Sccond-ft. 

5.  70  I  23, 100 
1.42  '   6,728 


1.26 
-  .36 


6,031 
1,813 
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Mean  daibj  gage  height^  in  feet,  of  Tmnetwet  Rv^r  near  KnoxvilU,  Tmn.for  mi 


Day. 


1.. 
2.. 
8.. 
4., 

6.. 

6.. 

7.. 

8.. 

9., 
10.. 
11.. 
12.. 
13.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19., 
20.. 
21., 
22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


0.80 

.70 

.50 

.fiO 

.SO 

.20 

.10 

.10 

.20 

.40 

.40 

.40 

.60 

.90 

1.00 

1.10 

1.00 

1.10 

1.30 

1.40 

1.10 

1.00 

1.80 

2.60 

3.70 

2.80 

2.00 

1.60 

1.20 

1.10 

.90 


Feb. 


0.80 
.80 
.70 
.60 


.70 
2.10 
2.60 
2.90 
2.60 
2.00 
1.70 
1.90 
1.20 
1.10 
1.10 
1.10 
1.00 
1.60 
1.90 
2.60 
3.70 
4.80 
4.20 
3.20 
5.20 
5.30 
4.70 


Mar. 


Apr. 


8.80 
8.50 
8.80 
8.60 
8.20 
2.90 
3.40 

o.eo 

8.80 
6.70 
5.40 
4.90 
4.20 
3.90 
8.70  I 
8.50  ' 
8.10 
2.90 
2.70 
2.60 
2.80 
4.50 
7.30 
12.00 
12.60 
10.10 
8.80 
7.10 
6.10 
5.00 
4.20 


8.20 
8.40 
8.10 
2.80 
2.60 
2.80 
2.20 
2.20 
2.50 
2.60 
2.70 
2.40 
2.20 
2.00 
2.00 
2.00 
8.00 
2.90 
2.10 
1.90 
1.90 
1.90 
2.00 
1.90 
1.60 
1.70 
1.80 
2.50 
4.80 
5.40 


May. 


4.50 
8.70 
8.10 
2.90 
2.70 
8.90 
8.80 
2.80 
8.00 
5.00 
4.80 
8.80 
3.80 
2.90 
2.70 
2.40 
2.80 
2.00 
1.90 
1.80 
1.80 
1.70 
1.50 
1.40 
1.80 
1.20 
1.10 
1.10 
1.00 
1.00 
1.00 


June. 


1.10 
2.70 
8.10 
2.80 
2.10 
1.70 
1.40 
1.50 
1.60 
1.60 
1.80 
1.20 
1.40 
1.20 
1.00 
.90 
.80 
.70 
.70 
.90 
1.30 
1.00 
1.00 
1.00 
1.00 
.80 
1.10 
1.10 
1.40 
2.30 


July.  :  Aug. 


8.10 

2.70 

2.70 

1.90 

1.50 

1.20 

1.40 

1.30 

1.20 

1.60 

1.60 

2.00 

1.60 

1.10 

.90 

.80 

.80 

.60 

.70 

.50 

.60 

.60 

.70 

.90 

.90 

.80 

.80 

1.70 

1.30 

.90 

.80 


0.70 
.80 
1.60 

i.ao 

1.40 
1.20 
1.80 
1.80 
1.60 
1.40 
1.50 
1.50 
1.70 
1.80 
1.60 
2,10 
1.40 
1.30 
1.20 
1.00 
1.20 
1.80 
2.10 
1.60 
1.60 
1.60 
1.10 
1.00 
1.10 
1.00 
.80 


Sept. 


0.60 
.50 
.50 
1.00 
1.00 
1.00 
1.20 
.80 
.60 
.50 
.40 
.80 
.20 
.30 
.20 
.20 
.10 
.00 
.00 
.00 
.00 
.00 
.00 

-  .10 

-  .10 

-  .20 

-  .20 

-  .10 

-  .10 

-  .10 


Oct. 

Nov. 

Dee. 





-0.10 

-0.30 

o.# 

-  .10 

-  .30 

1     •• 

•  .20 

-  .30 

1     .« 

-  .20 

-  .20 

.« 

.20 

-  .'JO 

.m 

.20 

-  .20 

tm 

.30 

.40 

i« 

.30 

.40 

i« 

.30 

.30 

2.S 

.30 

.20 

l.tt 

.30 

-  .10 

l.» 

.30 

-  .30 

:      l.tt 

-  .30 

-  .10 

1      l.tt 

.20 

.00 

M 

.30 

.20 

M 

.30 

.50 

.m 

.30 

.60 

.m 

.30 

.60 

.m 

■  .30 

.30 

M 

.30 

.'JO 

.» 

.30 

.20 

.40 

.30 

.30 

.» 

.30 

.20 

.•» 

.30 

.30 

.at 

.40 

.40 

.50 

.40 

.30 

-» 

.40 

.30 

.90 

-  .30 

.30 

!   a.» 

-  .30 

.00 

3.40 

.30 
.30 

.10 

1» 

JUU'mq  table  for  Tennessee  River  near  KnoxviUe,  TWm.,  from  January  1  to  December  SI, 

1904. 


Gage 
hoighl. 


Discharge. 

Sfnmd-feel. 
1,750 
1,9.30 
2,120 
2, 320 
2, 530 
2,  750 

2,  080 

3,  220 
3, 470 
3,  730 
4,000 
4,280 
4,570 
4,870 
5,180 


1.1 
1.2 
1.3 
1.4 
1.5 
1.0 
1.7 
1.8 
1.9 
2.0 
2.2 
2.4 
2.6 
2.8 
3.0 


Discharge. 


Utamd-frti. 
5,500 
5,820 
6,150 
6,480 
6,820 
7,1(K) 
7,500 
7,  a'lO 
8,200 
8, 550 
9,260 
9,980 
10,  710 
11,450 
12,190 


I     Gage 
I   height. 

I  F^t. 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 

'       4.4 

4.8 

5.0 

i      5.5 

I      6.0 

1      6.5 

7.0 

7.5 


Discharge. 

Second-fed. 
12,  950 
13,710 
14,480 
15,260 
16,040 
16,840 
17,640 
18,450 
19, 270 
20,090 
22,190 
24,340 
26,540 
28,  790 
31,090 


heSft.  !  ^*«»«^" 


Fret. 
8.0 
8.5 
9.0 
10.0 
11.0 
12.0 
13.0 
14.0 
15.0 
16.0 
18.0 
20.0 
22.0 
25.0 


'  Sfrond/at 
:«,440 

:w,840 

43,340 

48,5«0 

54,  (MO 

59,690 

65,490 

71.290 

77,090 

88,690 

100,290 

111,890 

129,290 


The  al)ove  table  i«  appli(*able  only  for  oiH»n-channeI  coiiditioiiH.  It  is  based  n\Mf^ 
cli.sclmrge  iiieasurementa  made  during  1900  to  1904,  inclusive.  It  is  well  defined- 
Al)ove  gage  height  0.4  feet  the  curve  Ih  the  siiiue  as  that  for  1903. 
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Month. 


er. 
jr  - 


le  year . 


Discharge  in  second- 

feet 
Mean. 

Run-off. 

Maximum. 

Minimum. 

Seoond-feet 
per«,ua« 

I>epth  in 
inches. 

14,870 

2,750 

5,545 

0.617 

0.711 

21,350 

4,000 

9,377 

1.04 

1.12 

57,410 

10, 710 

21, 770 

2.42 

2.79 

21, 770 

7,160 

10,420 

1.16 

1.29 

20,090 

5,180     10,430 

1.16 

1.34 

12,570 

4,280       6,516 

.725 

.809 

12,570 

3,730  .     6,095 

.678 

.782 

8,900 

4;280  :    6,323 

.703 

.810 

5,820 

2,120 

3,258 

.362 

.404 

2,320 

1,750 

1,968 

.219 

.252 

4,000 

1,9;^ 

2,852 

.317 

.354 

14,480 

2,980 

6,ai9 

.702 

.8m) 

57,410 

1,750 

7,572 

.842 

11.47 

TENNESSEE   RIVER  AT  CHATTANOOGA,  TENN. 

station  was  established  in  1879,  at  the  foot  of  Lookout  street, 
low  Chattanooga  Island,  by  the  Signal  Corps  of  the  United 
Army;  but  since  July  1,  1891,  it  has  been  in  charge  of  the 
3r  Bureau.  The  gage  consists  of  a  sloping  section  made  of 
1  rails  bolted  to  solid  rock,  and  a  vertical  section  of  heavy  tim- 
ted  to  the  vertical  face  of  rock  cliff.  During  the  year  1900  a 
ge  was  established.  It  is  a  vertical  metal  scale  bolted  to  the 
ide  of  the  third  stone  pier  from  the  south  end  of  the  Hamilton 
'  highway  bridge.  The  original  sloping  gage,  however,  is  still 
•red  standard  as  the  later  gage  is  not  pro[)erly  adjusted  at  its 
ind  on  account  of  the  projecting  base  of  the  pier.  During  the 
:  year  the  self-registering  gage  invented  by  Professor  Fulton, 
neasee  University,  has  been  in  use  at  this  station.  The  gage  is 
ted  by  wire  with  the  Weather  Bureau  ottice,  and  a  continuous 
»1  record  of  river  height  is  made  in  the  same  manner  as  the 
of  wind,  sunshine,  etc*,  (iage  heights  are  furnished  to  the 
ical  Survey  through  L.  M.  Pindell. 

large  measurements  are  made  from  the  steel  highway  i)ri(lge 
pans  and  an  approach  about  1,000  feet  long  on  the  right  bank, 
or  of  the  bridge  is  about  125  feet  a}>ove  low  water.  The  initial 
or  soundings  is  the  outside  corner  of  tlu»  iron  post  of  the  down- 
hand  rail  on  the  left  bank.     The  channel  is  curved  for  8.000 
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feet  above  and  2,000  feet  below  the  station.  The  right  bank  Ls  high 
and  overflows  at  flood  stages,  but  all  water  passes  under  the  bridge 
or  its  approach.  The  left  bank  is  a  high,  rocky  bluff,  and  will  not 
overflow.  The  bed  is  composed  of  loose  rock,  sand,  and  gravel  and 
is  fairly  constant.  The  bench  mark  is  the  top  of  the  water  table  on 
the  southeast  corner  of  the  post-oflBce  on  Eleventh  street.  Its  eleva- 
tion is  74.4  feet  above  the  zero  of  the  gage,  and  705  feet  above  sea  level. 
The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Tennessee  River  at  Chattanooga^  Tenn.,  in  1904. 


Date. 


Hydrographer. 


February  3 J.  M.  Giles  , 


February  10 
April  19... 

July  6 

August  5.- - 
0ctobe^l3- 


-do 
.do 
.do 


Width. 


Fed. 
975 

1,054 
993 
956 


B.  S.  Drane i  1,114 

do '  1,014 

October  14 ' do 1,016 

October22 do 1,012 


Area  of 
section. 


Mean 
velocity. 


Gage 
height. 


chArp-. 


Sq.feet.   I  FL  per  tec.  \      Feet. 

7,395  2.23  2.77 

10,610  I  3.36  5.85 

8,493  I  2.94  4.30 

6,920!  2.54  3.18 

7,014  2.10  2.73 

4,375  1.23  .21 

4,433  1.25  .22 

4, 234  1. 15  .06 


Sfcond-Jl. 
16,480 
35,  WO 
24,980 
17,590 
14,710 
5,368 
5,55.s 
4.S6:i 


Mean  daily  gage  fieigfU^  in  feet^  of  Tennessee  River  at  Chattanooga^  Tenn.yfor  1904- 


Day. 


Jan. 


3. 
4. 

5. 

C. 

7. 

K. 

9. 
10. 
11. 
12. 
18. 
U. 
15. 
U\. 
17. 
18. 

ly. 

•20. 
21. 


3.10 
2.60 
2.30 
2.20 
2.00 
2.00 
1.70 
l.fiO 
l.riO 
1.60 
1.70 
1.70 
1.90 
2.10 
2.30 

2.  r>u 

2.  m 

2.90 
3.90 

3.  HO 
3.60 

22 3.60 

23 6.00  I 

24 10.60 

2.'> 9.20  i 

26 

27 

'2H 

29 

:iO 

31 


7.50 
7.10 
5.80 
1.80 
4.20 
3.80 


Feb. 

Mar. 

Apr. 

May. 

June. 
4.30 

July. 
3.60 

Aug. 
2. -20 

Sept, 

Oct. 
0.70 

Nov. 

3.40 

8.10 

9.00 

6.00 

2.20 

0.10 

3.10 

7.40 

8.10 

7.60 

4.10 

3.70 

2.20 

2.00 

.70 

.10 

2.80 

7.00 

7.20 

6.70 

4.30 

4.30 

2.60 

1.80 

.60 

.20 

2.70 

6.60 

'  6.60 

5.80 

4.40 

4.00 

2.40 

1.80 

.50 

.40 

2.50 

6.10 

6.00 

5.40 

4.90 

3.90 

2.60 

1.70 

.40 

.50 

2.40 

6.20 

5.60 

5. '20 

4.90 

3.40 

2.90 

1.70 

.50 

..V) 

2.30 

6.10 

5.40 

4.90 

4.50 

3.10 

3.70 

2.20 

.40 

.60 

3.60 

8.00 

5.40 

5.40 

3.80 

2.90 

3.70 

2.40 

.30 

.«» 

4.80 

11.00 

5.80 

5.60 

3.70 

2.70 

3.30 

2.20 

.•20 

.60 

5.90 

11.30 

5.90 

6.40 

3.70 

2.90 

3.30 

2.00 

.30 

.». 

5.40 

11.10 

6.00 

7.00 

3.40 

2.90 

3.30 

1.80 

.30 

.«JU 

5.50 

10.10 

5.(H) 

7.20 

3.20 

3.10 

3.30 

1.60 

.:«) 

.1*1 

4.90 

9.00 

5.30 

6.60 

2.80 

3.10 

4.10 

1.40 

.M) 

.SO 

4.40 

8.50 

4.90 

5.70 

2.60 

3.60 

3.70 

1.30 

.20 

.(*) 

3.90 

9.10 

4.70 

5. 40 

2.50 

3.40 

3.30 

1.20 

.20 

J'i) 

3.60 

8.90 

4.40 

5.20 

2.50 

3.00 

3.30 

1.10 

.•20 

.70 

3.50 

8.10 

4.30 

4.90 

2.40 

2.60 

4.10 

1.00 

.20 

.Nl 

3.30 

7.10 

A.[M) 

4.  ,50 

2.20 

2.40 

3.90 

1.00 

.20 

.W 

3.10 

6.60 

4.30 

4.30 

2.10 

2.20 

3.10 

.90 

.20 

l.Ut 

3.20 

6.10 

4.20 

4.10 

2.00 

2.10 

2.70 

.90 

.'20 

1.10 

3.70 

5.80 

4.10 

3.80 

2.00 

1.80 

2.40 

.90 

.10 

l.W 

5.20 

7.40 

4.00 

3.60 

2.10 

1.70 

2.40 

.80 

.10 

1.00 

6.30 

12.90 

4.00 

3.50 

2.60 

1.90 

2. -20 

.80 

.10 

.90 

7.90 

18.20 

4.00 

3.40 

2.70 

2.20 

2. 20 

.80 

.10 

1.00 

8.10 

21.80 

4.00 

3.10 

2.30 

2.10 

2.90 

.80 

.10 

1.00 

7.90 

20. 90 

3.80 

2.90 

2.30 

2.00 

3.00 

.70 

.10 

1.00  ; 

7.10 

19.10 

3.70 

2.80 

2.20 

2.20 

2.80 

.60 

.10 

1.10 

7.:^o 

16.90 

4.10 

2.70 

2. 20 

2.40 

2.60 

.60 

.10 

1.(0 

9.00 

14.00 

4.(H) 

2.70 

2.70 

2.10 

2.  t\0 

.(» 

.10 

l.Wi 

11.80 

4.70 

2.  (W 

3.  40 

2.  W 

2. 50 

.60 

.10 

1.00 

10. :» 

3.  (K) 

2.  *H) 

2.  M) 

.10 

1.10 
1.411 
l.TO 
2.JD 
•I  10 
S..V) 

:>  HI 
J.  y 


i.^i 

1  T" 
l.ti' 
l.""' 

1.1*' 

3.W' 

7.J.- 
](>J» 

T.A' 


ALU  JOIINHON, 
AND  HOYT. 
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1>AVII>80NS   RIVER   NEAR   DAVIDSONS   RIVER,  N.  C. 

This  .station  was  established  May  19,  1904,  by  M.  R.  Hall.  It  is 
seated  jat  English  Bridge,  about  2  milas  from  Davidsons  Iliver,  N.  C, 
nd  about  50<)  feet  above  the  mouth  of  Avery  Creek.  The  gage  is  a 
-inch  by  tt-ineh  pine  timber  fastened  to  a  2i-inch  by  4-inch  oak  scant- 
ng,  which  is  spiked  to  the  downstream  side  of  a  maple  tree  on  the  left 
ank,  40  feet  below  the  bridge.  It  is  graduated  to  feet  and  tenths  and 
J  10  feet  long.  The  gage  is  read  once  each  day  by  J.  J.  Perry, 
discharge  measurements  are  made  from  the  single-span  wooden  high- 
ay  bridge,  with  log  abutments.  The  floor  of  the  bridge  is  about 
2  feet  above  low  water.  The  initial  point  for  soundings  is  the  edge 
f  the  wooden  crib  abutment  on  the  upstream  side  at  the  left  bank, 
'he  channel  is  straight  for  about  600  feet  al)ove  and  below  the  station, 
'he  current  is  moderately  swift.  The  right  bank  is  high,  rocky, 
^ooded,  and  is  not  subject  to  overflow.  The  left  bank  is  low,  but  is 
ot  subject  to  overflow.  The  bed  of  the  stream  is  composed  of  rock, 
lostly  loose  bowlders  and  shingle,  and  is  clean  and  permanent.  There 
J  but  one  channel  at  all  stages.  Bench  mark  No.  1  is  two  wire  nails 
riven  into  the  downstream  side  of  the  tree  to  which  the  gage  is 
ttached.  Its  elevation  is  4  feet  above  the  zero  of  the  gage.  Bench 
lark  No.  2  is  a  cross  cut  on  the  top  of  solid  rock  at  edge  of  water,  8 
eet  below  the  bridge  at  right  bank.  Its  elevation  is  1.48  feet  above 
be  zero  of  the  gage.  Bench  mark  No.  3  is  the  center  of  a  nail  head  in 
bird  log  from  bottom  of  crib  at  the  right  bank  on  the  upstream  side, 
ts  elevation  is  7  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
he  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  DaHdsons  River  Tiear  Davidsons  River ,  N.  C,  in  1904. 


Date. 


ipril  20  . 
lay  19.. 
ulyl9.. 
Illy  19.. 


Hydrographer. 


M.  R.  Hall.. 
B.  8.  Drane. 

do 

do 


.ugufit  17 do 

»ctober  4 1 do 


►ecember  8. 
>ecember  8. 


.do 
.do 


Width. 

Area  of 
section. 

Mean 
velocity. 

he^t. 

Dis- 
charge. 

Feet. 

Sq./eet. 

Ft.  jM-r  tec. 

Fed. 

Second-ft. 

65 

105 

0.79 

1.00 

8:^ 

66 

108 

.77 

1.05 

84 

64 

88 

.46 

.78 

41 

64 

86 

.47 

.78 

41 

68 

99 

.72 

.99 

71 

m 

86 

.47 

.79 

40 

63 

88 

.57 

.85 

51 

63 

88 

.62 

.85 

55 
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Mean  daily  gage  height,  in  feet,  of  Davidsons  River  near  Davidtons  Rttfer,  N.  C,  for  19(4» 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Ike. 

1 

1.06 
1.10 
1.05 
1.00 
.96 
.96 
1.15 
1.05 
1.00 

0.85 
.85 
.80 
.80 
.80 
.80 
.85 
.90 
.85 

1.05 

1.00 

.90 

1.00 

.90 

.90 

.90 

1.10 

1.00 

1.10 
1.10 
1.06 
1.06 
1.06 
1.00 
1.00 
.96 
1.00 

0.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 
.80 

0.75 
.75- 
.90^ 
1.20  ' 
1.00  ' 
.80 
.80 
.80 
.76 

0.75 

2                       

.75 

8      

.» 

4 

.»« 

ft                               

1.15 

6 

1.05 

7 

.90 

8 

.» 

9 

.ft 

10 

.96 

.85 

1.45 

.96 

.75 

.75 

.» 

11                              i 

1.10 
1.00 

.90 
.90 

1.60 
1.40 

1.00 
1.00 

.75 
.75 

.75 
.75 

.» 

12 

.W 

18 

1.00 

.90 

1.25 

1.00 

.75 

1.10 

.« 

14 

.96 

.90 

1.10 

.95 

.75 

.85 

.» 

16 

.90 

.80 

1.06 

.95 

.75 

.80 

.80 

16 

.90 

.76 

1.05 

.90 

.76 

.80 

.» 

17 

1.00 

.85 

1.00 

.90 

.75 

.80 

.» 

18 

.96 

.80 

.95 

.90 

.75 

.80 

.» 

19 

.96 

.90 

.90 

.90 

.75 

.75 

.80 

20 

.95 

1.00 

.90 

.85 

.75 

.75 

.» 

21 

.90 

1.06 

.95 

.85 

.75 

.75 

.80 

22 

.96 

.90 

1.05 

.86 

.75 

.75 

.80 

23 

.90 
.90 

.90 

.85 

1.15 
1.25 

.85 
.85 

.75 
.75 

.75 
.75 

.80 

24 

.HO 

26 

.90 
.90 

.90 
.85 

1.65 
1.60 

.86 
.85 

.76 
.75 

.75 
.75 

.85 

26 

1         '^ 
.80 

27 

.85 
.85 

.85 

.80 

1.55 
1.40 

.86 
.85 

.75 
.75 

.75 
.75 

Lao 

28 

i.ao 

29 

.95 

1.00 

1.25 

.80 

.75 

.75 

1.10 

:w 

.90 

.90 

1.20 

.80 

.75 

.80 

1.06 

31 

.95 

1.10 

.75 



1.00 

A  VERY    ('REEK   AT   DAVIDSONS   RIVER,  N.  C. 

This  station  was  CvStablishcd  as  a  bench-mark  station  May  19,  1904, 
by  M.  K.  Hall.  It  is  located  about  one- fourth  mile  above  the  junction 
of  Avery  Creek  with  Davidsons  River  and  a  less  distance  from  the 
regular  gaging  station  on  the  latter  stream.  Discharge  measurements 
are  made  from  the  foot  log  just  above  the  wagon  bridge,  the  section 
being  smoother  than  that  under  bridge.  The  initial  point  for  sound- 
ings is  the  edg(».  of  th(».  large  rock  which  forms  the  left  bank.  The 
channel  is  curved  for  about  100  feet  above  the  station  and  straight 
for  50  feet  below,  when  it  curves  to  the  right.  The  current  is  swift. 
Tho  right  bank  is  high,  wooded,  and  not  liable  to  overflow.  The  left 
bank  is  low,  wooded,  and  Overflows  at  high  stages.  The  bed  of  the 
stream  is  rocky  along  the  right  bank  and  sandy  for  the  remainder. 
It  is  not  liable  to  change.  There  is  but  one  channel  at  all  stages. 
The  l)cnch  mark  is  a  small  shelf  chipped  in  the  upper  edge  of  the 
uj)stream  face  of  the  large  rock  on  the  right  bank  upon  which  the  end 
of  the  foot  log  rests.     Its  eWvalvotv  \^  ^  i^^V.  \sAy;>\^  ^^e  datum. 
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The  observations  at  this  statign  during  1904  have  been  made  under 
Ae  direction  of  M.  R.  Hall,  district  hydrographer. 

Ditcharge  meastirements  of  Avery  Creek  at  Davidsons  River j  N,  C.,  in  1904. 


Date. 


Hydrographer. 


by  19 

July  19 

AflgugtlT... 
iOctober4... 
'-l>Bcember8 do 


B.  S.  Drane 

do 

do 

do 


width. 

Area  of 
section. 

Mean 
velocity. 

Gajre 
heSht. 

FM, 

Sqjed. 

Ft.  per  9CC. 

Feet. 

18 

16 

0.91 

1.79 

18 

13 

.64 

i.o:^ 

18 

14.5 

1.00 

1.77 

18 

12.5 

.55 

1.62 

18 

12 

.52 

1.66 

Dis- 
charge. 


Second-Jl. 

14.0 
8.0 

14.5 
6.8 
6.3 


LITTLE   RIVER  AT  CALHOUN,  N.  C. 

This  station  was  established  as  a  bench-mark  station  July  19,  1904, 
liyB.  S.  Drane.  It  is  located  at  the  highway  bridge  about  one-fourth 
mile  from  Calhoun  post-oflSce,  N.  C,  and  about  1  mile  above  the 
fiK)uth  of  Little  River.  Discharge  measurements  are  made  from  the 
Bp6tream  side  of  the  two-span  wooden  bridge.  The  initial  point  for 
soandings  is  the  right  end  of  the  upstream  guard  rail.  The  channel 
h  curved  for  about  75  feet  alx)ve  and  100  feet  below  the  station.  The 
mrrent  is  swift.  The  right  bank  is  a  high  rock  cliff;  the  left  bank 
18  composed  of  earth,  steep  and  wooded.  Neither  bank  is  liable  to 
jverflow.  The  bed  of  the  stream  is  composed  of  rock  along  the  right 
tiank,  and  of  sand  for  the  greater  part  of  the  distance.  There  is  one 
jiannel  at  all  stages.  Possibly  a  freshet  in  French  Broad  River 
irould  make  a  sluggish  back  water  at  this  station,  but  this  is  not  liable 
X)  occur.  Bench  mark  No.  1  is  the  upstream  end  of  the  horizontal 
itrap  binding  the  upstream  guard  rail  to  the  girder,  31  feet  from  the 
nitial  point  for  soundings.  Its  elevation  is  IB  feet  above  datum. 
Bench  mark  No.  2  is  the  upper  edge  of  a  small  ledge  of  rock  over- 
langing  the  water  just  under  a  point  on  the  upstream  side  of  the 
)ridge,  6  feet  from  the  initial  point  for  soundings.  It  is  marked  b\^ 
i  nick  in  the  rock  on  either  side.  Its  elevation  is  3  feet  above  datum. 
The  observations  at  this  station  during  1904  luive  been  made  under 
he  direction  of  M.  R.  Hall,  district  hydrograph(»r. 

Discharge  mea^irementH  of  Little  River  at  Calhoun,  X.  i\,  \n  1904. 


Date. 


HydniKrHphor. 


Width. 


Area  «»f 


Moan 


(Jape 


Dis- 


j*ection.        velwity,        height.       chargr 


fuly  19 B.  S.  DrdiHv 

Vogust  17 <!(» 

)eceniber  S • (ht 


Frrf.  I  S^i./f't.  Ft,pfrM,f\ 

'M\  !  48  1.  16 

:^7  I  7:;  1.27 

:\^  ;  ()7  1.2s 


Frtt.         St'corid/t. 

0. 5'>  r>o 

1.00  \K] 
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ISO.B 


MILLS   RIVER   (NORTH    FORK)   AT  PINKBED,    N.    C. 

This  Station  was  established  May  18,  19<)4,  by   M.  K.  Hall.    It 
located  at  wajfon  bridge  in  the  village  of  Pinkbed,  X.  C,  aliout  thi 
fourths  mile  below  the   post-office  of   that    name.     Thf»   jragc  is 
vertical  1-inch  by  4-inch  pine  timber  fastened  to  a  2-iiich  by  4-ii 
oak  scantling  which  is  spiked  to  the  log  crib  on  right  Imnk,  at  up] 
side  of  bridge.     The  gage  is  10  feet  long,  and  is  graduated  to  feet 
tenths.     It  is  read  once  each  day  by  C.  D.  Davenport.     Discluuj 
measurements  are  made  from  the  single,  39-foot  span,  wagon  bridg 
to  which  the  gage  is  attached.     The  bridge  rests  upon  log  crib  abal 
ments,  and  the  floor  is  about  10  feet  above  low  water.     The  inita 
point  for  soundings  is  the  edge  of  crib  abutment  at  the  left  bank,  a 
the  downstream  side  of  the  bridge.     The  channel  is  straight  for  aboi 
200  feet  above  and  below  the  station.     The  current  is  swift.    Bot 
l)anks  are  about  10  feet  above  low  water,  and  are  not  liable  to  ovi 
flow.     There  is  a  wide,  level  stretch  of  land  from  the  left  bank  to  f( 
of  hill.     The  bed  of  the  stream  is  composed  of   loose  rock  and  il 
pn>bably  permanent-     There  is  but  one  channel  at  all  stages.     Bendj 
mark  No.  1  is  a  nail  driven  in  bottom  log  of  crib  on  right  bank  il 
downstream  corner  of  crib.     Its  elevation  is  1.70  feet  above  the  zert 
of  the  gage.     Bench  mark  No.  2  is  the  center  of  a  nail  driven  in i 
notch  on  a  small  poplar  tree  on  left  bank  about  40  feet  above  bridgft 
Its  elevation  is  5.70  feet  above  the  zero  of  the  gage. 

The  o))servations  at  this  station  during  1904  have  been  made  undei 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Diarhnrge  mrostirements  of  MUU  River  (Xarth  Fork)  at  Phikhcd,  X.  f.\.  hi  I'.^Of. 


I>ace. 


Hydrographer. 


Width. 


Area  of 
section. 


Mean 
velocity. 


Gage 
height. 


Fctt.         i^i.fat.      Ft.pfrsec. 


April  21 M.  K.  HalL. 

May  18 B.  S.  Drane. 

July  18 do 

Auj;u.st  18 do 

(ktol)er  3 do 

0(tol)er3 do 

Dt^ceiiil)er  9 do 

Df'cemlH.T  9 do 


36 

37  i 

34 

34 

29 

29 

3:^ 
a3 


31  i 

9*)   ! 

17  i 

19, 
19  I 


1.45 
1.61 
1.23 
1.40 
l.ll 
1.01 
1.17 
1.08 


Fed. 

0.70 
.82 
.56 
.04 
.47 
.47 
.  52 
.52 


nil  6 
27.0 

•xio 

lf.O 

:>:'.«■> 
•110 


N-80N, 
YT. 


] 
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ly  9»gc  htltjia,  in  feet,  of  Mills  River  (North  Fork)  (U  Pinkhed,  N.  C,  f/r  1904. 


Day. 


June. 

0.80 

.85 

.80 

I        .70 

.70 

.65 

.90 

i        .75 

I        .70 

.70 

.70 

.65 

.60 


July.      Aug. 


.70 
.70 
.70 
.85 
.70 
.75 
.65 
.60 
.60 
.55 
.60 
.65 
.65 
.65 


0.60  I 
.55  I 

.55 
.50  1 

.50 

I 

.50 

.60 

.90 

.70 

.70 

.65 

.60 

.55 

.55 

.66 

.70 

.65 

.bo 

.50 

.65 

.55 

.60 

.55  , 

.55  • 

.60 

.55 

.55! 

.55  ' 

.55 

.55, 


0.85 
.65 

.eo 

.65 
.66 
.70 
.75 
.K) 
.80 
.85 

1.15 
.90 
.80 
.75 
.70 
.70 
.65 
.60 
.65 
.60 
.60 
.60 
.65 
.65 
.60 
.80 
.75 
.65 
.55 


I  I 

Sept.       Oct.    ;   Nov, 


0.60 
.65 

.55 
.66 
.90 
.70 
.65 
.60 
.60 
.55 
.60 
.60 
.60 
.55 
.55 
.55 
.55 
.50 
.50 
.50 
..50! 

.rH)j 

.50 
.50 
.50 
.50 
.50 
.50 
.45 
.45 


0.45 

0.45 

0.4,5 

.45 

.45 

.45 

.45 

.55 

.50 

.45 

.90 

.50 

.45 

.80 

.60 

.45 

.60 

.70 

.45 

.50 

.TO 

.45 

.50 

.50 

.45 

.45 

.50 

.45 

.45 

.55 

.45 

.45 

.50 

.45 

.46 

.50 

.45 

1.00 

.50 

.45 

.60 

.50 

.45 

.50 

.50 

.45 

.60 

.50 

.45 

.50 

.50 

.45 

.60 

.50 

.15 

.50 

.45 

.45 

.50 

.60 

.45 

.50 

.60 

.45 

.50 

.60 

.4.') 

.50 

.15 

.  1:. 

.45 

.50 

.15 

.45 

.50 

.45 

.45 

.50 

.45 

.45 

.70 

.45 

.45 

1.00 

.45 

'  .  45 

.70 

.45 

.45 

.70 

.  45 

.  55 

Det*. 


thlefor  Mills  River  {Xorth  Fork)  at  Pinkhed,  N.  V.yfrom  June  1  to  Dccembvrol, 

1904. 


-' 

Di.«(oharge. 

height. 
Feet. 

DI«fhargo. 

Gage 
height. 

Discharge. 
Sec<md-fcct. 

height. 
Fret. 

DiHchHrg<'. 

Second-feet. 

Second-feet. 

Fert. 

S(tyjUfl-fnt. 

16 

0.70 

39 

0. 95 

65 

\     1.20 

95 

20 

.75 

44 

1.00 

71 

j     1.25 

101 

24 

.80 

49 

1.05 

77 

!     1.30 

107 

29 

.85 

54 

1.10 

83 

1.35 

113 

34 

.iK) 

59 

1.15 

H9 

lK)ve  table  is  applicable  only  for  oiH*n-cliannel  comlitioiiH.  It  in  bascnl  ujxui 
rge  measurenient.s  ina<b'  diirinj^  11H)4.  It  is  well  defiiKM]  bet  wtH'ii  pi^c  bci^bt.-^ 
:  and  0.85  feet.     Tbe  table  bas  l>een  exteiultMl  al)ov<'  jragc  beiglit  0.85  feet. 

iR  128—05 8 
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EntimnU'd  monthly  discharge  of  MilU  River  (North  Fork)  at  IHnkbed,  X.  C.yf(/r  mi 


Month. 

DiHchai 
Maximum. 

59 
59 
113 
59 
16 
71 
71 

•Ke  in  siecnnd-fcet. 
Minimum.      Mciiii. 

June 

24          37.8 

July 

20         27.1 

A  iif^ust 

24         42.9 

September 

16         25.3 

Octol)er 

16  '       16.0 

November 

16  i       22.4 

December 

16  i       25.3 

MILLS   RIVER   (sOUTH   FORK)   NEAR   8ITTON,  N.  C. 

This  station  was  established  May  18,  11)04,  by  M.  R.  Hall.  It  is 
located  at  Sycamore  Church,  about  1  mile  below  Sitton's  mill,  Sitton, 
N.  C.  The  ^ge  is  a  vertical  1  by  4  inch  pine  timber,  10  feet  long, 
gmduated  to  feet  and  tenths,  fastened  to  a  2  by  4  inch  chestnut  scant- 
ling, which  is  spiked  to  a  whiteoak  tree  on  the  right  bank  of  the  river 
about  40  feet  above  foot  log.  The  gage  faces  upstream  and  can  be 
easily  read  from  the  bank.  It  is  read  once  each  day  by  W.  E.  Field. 
Discharge  measurements  are  made  from  a  foot  log  about  150  feet 
above  ford.  The  channel  al)ove  curves  about  90  degrees  in  50<)  feet 
above  and  is  .straight  for  200  feet  below  the  station.  The  current  is 
mo(l<u-ately  swift,  but  may  be  rather  sluggish  above  the  station  at  low 
stages.  Both  banks  are  liigh  and  clean  and  are  subject  to  overflow  at 
extreme  high  water.  The  bed  of  the  stream  is  compi^sed  of  rock, and 
is  clean  and  constant.  There  is  but  one  channel  at  all  stages.  Owing 
to  the  overflowing  of  the  })anks  discharge  measurements  can  not  \^ 
made  at  high  water.  Bench  mark  No.  1  is  the  center  of  two  nail 
heads  driven  into  the  tree  to  which  the  gage  is  attached,  on  the  side 
next  the  river.  Its  elevation  is  5  feet  above  the  zero  of  the  gage. 
Bench  mark  No.  2  is  the  center  of  nails  in  root  of  whiteoak  tree  on 
the  right  bank,  15  feet  below  the  foot  log.  Its  elevation  is  5  feet 
above  the  zero  of  the  gage.  Bench  mark  No.  3  is  nails  driven  into  a 
beech  tree  on  th(»  right  bank  about  50  feet  below  the  foot  log.  It^ 
elevation  is  S  fin^t  above  the  zero  of  the  gage. 

Th(»  observations  at  this  shition  during  1904  have  been  made  under 
the  direction  of  M.  li.  Hall,  district  hydrographer. 
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River  (Smth  Fork)  near  SiUan,  N.  C,  in  1904, 


Width. 


Feet 


Area  of 
iiectlon. 


i. 

Sq.ftrt. 

47  ! 

79 

41  . 

79 

40  1 

68 

41; 

74 

41 

H5 

41 

65 

40 

66 

40 

()6 

Mean 
velocity. 

height. 

Dte-  ' 
charge. 

Fl.  per  tec. 

fM. 

See.-/eet. 

1.04 

1.00 

82 

1.21 

1.09 

96 

.72 

•    .81 

49 

.93 

.98 

69 

.56 

.76 

36 

.54 

.76 

35 

.72 

.82 

47 

.74 

.82 

49 

<  Hirer  (South  Fork)  near  Sitton,  N,  C,  for  1904. 


.Tunc.      July.      Aug.  |  Sept.  1    0<'t. 


1.20 

l.ft'»  1 

1.10 

1.15 

0.75 

1.20 

.'»:> 

.90 

1.05 

.75 

i.(»r> 

.90  1 

.«i 

l.W) 

.75 

l.fK) 

.90 

.90 

1.90 

.75 

.  liT) 

.90  , 

.IK) 

1.15 

.75 

.<H> 

.S.",! 

.90 

1.00 

.75 

I.fiTi 

.X.', 

l.(J0 

.95 

.75 

l.li) 

.><''>  , 

1.10 

.90 

.75 

1.00 

l.W 

1.05 

.90 

.75 

.9;-, 

1.00 

1.10 

.95 

.75 

i.ir. 

.9.')  1 

l.«0 

1.10 

.75 

1.00 

.90 

l.Jio 

.95 

.75 

.  *.♦.'. 

.90 

1.30 

1.00 

.  75 

.iH) 

..s.'> 

1.10 

.90 

.70 

1.00 

.SO 

1.05 

.90 

.70 

.  !»'> 

.SO 

1.2.') 

.90 

.70 

1.(^1 

.90 

1.00 

.K5 

.70 

.  'Jf) 

.s() 

1.00 

.So 

.70 

.  '.»•'> 

.SO 

.95 

.85 

.70 

1.10 

1.1.-) 

1.00 

.80 

.70 

.  ♦.►.I 

.ST. 

.90 

.80 

.70 

l.(M.) 

.9<) 

1.10 

.80 

.70 

.IH) 

.  9.') 

1.00 

.80 

.70 

.«.>o 

.  •»(.) 

.95 

.80 

.70 

1.10 

.  90 

1.15 

.80 

.70 

1.10 

1.<K) 

1.20 

.80 

.70 

.W 

.IMI 

1.50 

.80 

1.10 

.s.'> 

l.W 

.81) 

.70 

l.:n 

..V> 

1.10 

.80 

.7(» 

!.•_•(• 

.*^.'> 

i.o:. 

.80 

.70 

.v;, 

I.IHJ 

,70 

Nov. 

Dec. 

0.70 

0.80 

.75 

.80 

.85 

.80 

1.25 

.80 

1.00 

1.15 

.90 

1.15 

.80 

.90 

.80 

.85 

.80 

.80 

.75 

.80 

.75 

.80 

.75 

.80 

1.10 

.80 

.90 

.70 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

.80 

1.00 

.80 

1.00 

.80 

1.00 

.80 

.80 

.80 

.80 

.75 

.80 

.75 

.80 

.75 

1.10 

.75 

1.10 

.75 

1.10 

.SO 

1.00 

l.(K) 
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Provisional  rating  table  /or  Mills  River  (South  Fork)  near  SiiUm,  N.  C,  from  June  I  io 

December  31,  1904. 


Gage 
height. 

1 
Discharge. 

heSSi. 

Discharge. 
Second-fat, 

»<•/. 

Secand-feeL  \ 

Feet 

0.7 

22 

1.0 

82 

.8 

42 

1.1 

102 

.9 

62     ' 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  npon 
8  discharge  measurements  made  during  1904.  It  is  well  defined  between  gage  heights 
0.75  feet  and  1.10  feet,  and  can  only  be  considered  roughly  approximate  above  1.1 
feet.    The  rating*  curve  is  a  tangent,  the  difference  being  20  per  tenth. 

Estimated  monthly  discharge  of  MiUs  River  {South  Fork)  near  Sittony  N,  C.,for  1904. 


Discharge  in  second-feet 

Month. 

MaxiiBum. 

Minimum. 

Mean. 

212 
172 
242 
262 
32 
132 
162 
1 

62 
42 
62 
42 
22 
22 
22 

92.0 

65.5 

m 

69.0 

26.5 

46.3 

61.0 

June 

July 

August . . . 
8eptem]>er 
October  . . 
Noveml^er 
Decern  l)er 


PIGEON   RITER   AT  NEWPORT,    TENN. 

The  station  was  established  September  4,  1900,  by  E.  W.  Myers. 
It  is  located  at  the  highway  bridge  in  the  eastern  part  of  Newport. 
Tenn.,  1  mile  from  the  railroad  station  and  1  mile  above  the  dam  of 
the  Newport  Flouring  Mill,  out  of  reach  of  backwater.  On  April  30, 
1903,  the  old  wire  gage  was  replaced  by  a  standard  chain  gage  with 
inclosed  scale  listened  to  the  lower  chord  of  the  bridge  on  the  down- 
stream side,  approximately  at  the  same  location  as  the  old  gage.  The 
new  gage  was  made  to  read  the  same  as  the  one  which  it  repIa^'^J- 
The  gage  is  read  once  each  day  by  S.  K.  McSween.  Since  it  was  tirst 
established  the  gage  has  been  damaged  several  times,  and  the  record> 
are  continuous  only  from  December  14,  1902.  Discharge  meai^un*- 
ments  are  made  from  the  lower  side  of  the  single-span  steel  highway 
bridge  to  which  the  gage  is  attached.  The  initial  point  for  soundingJ^ 
is  the  end  of  the  hand  rail  over  the  left  bank  on  the  downstream  s^i^e 
of  the  bridge.     T\\c  c\\vv\Av\eV  v^  ^tvai^ht  for  about  300  feet  above  an" 
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feet  below  the  station.  The  section  is  deep,  rough,  and  irregular 
lape;  the  velocity  is  poorly  distributed  and  about  50  feet  of  the 
I  width  at  low  stages  is  Stillwater  or  has  a  negative  velocity.  The 
ion  is  better  for  measuring  at  the  Southern  Railway  bridge,  about 
feet  below,  at  which  point  some  of  the  measurements  have  been 
e.  The  right  bank  is  low  and  overflows  to  some  extent,  but  all 
?r  passes  beneath  the  bridge  and  its  approach.  The  left  bank  is  a 
I  vertical  roc^k  cliff.  The  bed  of  the  stream  is  rocky  near  the  left 
k  and  sandy  near  the  right  bank. 

ench  mark  No.  1  is  the  top  surface  of  the  outer  left  corner  of  the 
e  at  the  bottom  of  the  floor-beam  hanger  to  the  left  of  the  zero  of 
gage.  When  the  gage  reads  zero  the  water  surface  is  26.87  feet 
•w  this  bench  mark.  Bench  mark  No.  2  is  the  top  of  a  copper  plug 
in  cement  on  the  top  of  a  limestone  outcrop  about  5  feet  upstream 
3  feet  to  the  left  of  the  end  of  the  upstream  hand  rail  on  the  left 
k.  When  the  gage  reads  zero  the  water  surface  is  32.61  feet  below 
top  of  the  bolt. 

he  observations  at  this  station  during  1904  have  been  made  under 
direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  Pigeon  River  at  Newporiy  Term. ,  in  1904. 


Date. 


Hydrographer. 


I 


Width 


Area  of 


Mean 


•   j  section,  j    velocity. 


uary  22  . . .    B.  S.  Drane. 

•h  29 ! do 

126 ' do 

8 i  J.  M.  Giles. 

18120 :  B.  S.  Drane. 

I8t20« I do 

her  15 do 

ber  15 « do 


^et. 

Sq./eet. 

159 

1,203 

150 

1,132 

143 

992 

110 

8:« 

134 

854 

228 

585 

125 

783 

221 

443 

jFlf.  per  sec. 
1.72 
1.57 
.87 
.77 
.50 
.84 
.21 
.49 


Gage 
height. 


Dis- 
charge. 


Feet. 

Sccond-Jl. 

2.68 

2,070 

2.45 

1,775 

1.68 

861 

1.27 

642 

1.10 

425 

1.10 

490 

.62 

169 

.62 

216 

a  At  railroad  bridge. 
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Meun  lUiibf  gage  heigld,  in  feet,  of  Pigeon  Rvht  ai  Neicpi)rt,  Term,,  for  1901 


Day. 


8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2f» 

27 

28 

29 

:J0 

31 


Jan.  I  Feb.  j  Mar. 


1.00 
1.05 
1.10 
1.00 
.70 
.50 
1.15 
1.00 
.95 
1.00 
l.IO 
1.25 
1.20 
1.10 
1.10 
1.16 
1.15 
1.15 
1.15 
1.20 
1.25 
2. 05 
3.15 
2.00 
1.75 
1.60 
1.50 
1.40 
1.30 
1.25 
1.20 


1.16 
1.10 
1.10 
1.05 
1.10 
1. 15 
1.50 
2.40 
2.00 
1.75 
1.65 
1.50 
1.40 
1.40 
1.35 
1.30 
1.30 
1.30 
1.30 
1.40 
1.40 
2.65 
2.25 
1.S5 
1.20 
1.65 
2.70 


1.90 
1.85 
1.80 
1.70 
1.66 
1.60 
6.30 
3.10 
2.50 
2.35 
2.30 
2.80 
2.10 
2.05 
2.00 
2.00 
1.90 
1.90 
1.90 
1.80 
2.00 
2.50 
5.10 
2.30 
2.20 
2.80 
2.95 
2.75 
2. 45 
2.30 
2. 15 


Apr. 


2.00 

1.90 

1.85 

1.80 

1.75 

1.70 

1.75 

1.90 

2.50 

2.00 

1.80 

1.76 

1.70 

1.60 

1.65 

1.70 

1.70 

1.65 

1.60 

1.50 

1.75 

1.85 

1.76 

1.60 

1.60 

1.60 

1.95 

2.00 

2.00  I 

2.00 


May.  '  June. 


1.85 
1.80 
1.75 
1.80 
1.75 
1.70 
1.60 
2.00 
2.70 
2.25 
2.00 
1.95 
1.90 
1.85 
1.80 
1.70 
1.60 
1.60 
1.55 
1.50 
1.46 
1.35 
1.35 
1.35 
1.40 
1.40 
1.35 
1.30 
1.25 
1.20 
2.2(1 


1.80 
1.70 
1.65 
1.50 
1.30 
1.50 
1.70 
1.85 
1.50 
1.35 
1.30 
1.S5 
1.35 
1.25 
1.20 
1.20 
1.15 
1.20 
1.20 
1.30 
1.50 
1.40 
1.40 
1.20 
1.25 
1.25 
1.35 
1.45 
1.50 
1.70 


July. 


1.60 
1.45 
1.20 

i.ao 

1.20 
1.30 
1.45 
1.30 
2.25 
1.75 
1.45 
1.75 
1.50 
1.25 
1.25 
1.15 
1.30 
1.-20 
1.10 
1.00 
1.00 
1.40 
1.50 
1.45 
1.40 
1.30 
1.20 
1.05 
1.00 
1.00 
l.(VS 


Aug. 


1.10 
1.60 
1.10 
1.20 
1.40 
1.55 
1.50 
1.30 
1.40 
1.50 
1.55 
1.60 
1.70 
1.40 

i.a5 

1.40 
1.15 
1.05 
1.05 
1.10 
1.10 
1.15 
1.50 
1.40 
1.30 
1.40 
1.30 
1.25 
1.-20 
1.15 
1.10 


Sept. 


1.15 
1.25 

i.ao 

1.25 
1.25 
1.30 
1. 15 
1.00 
1.00 
1.00 
.95 
.95 
.95 
.90 
.85 
.HO 
.80 
.80 
.80 
.80  j 
.75  I 
.75  I 
.75  I 
.70 
.70  I 
.70 
.75  I 
.75  I 


Oct. 

Nov. 

IJW. 

0.70 

0.60  1 

1.10 

.65 

.60  1 

1.00 

.65 

.65 

.» 

.66 

.W 

i.co 

.66 

1.05 

i.j) 

.70 

.« 

2.« 

.65 

.H5 

1.0) 

'       .6.5 

.HO 

\.-& 

.65 

.70 

1.10 

.65 

.65 

1.06 

.60 

.05 

1,00 

.60 

.60 

1.00 

.60 

.70 

1.00 

.60 

.W 

.95 

.60 

.90 

.50 

.55 

.85 

.90 

.55 

.MO 

.90 

.55 

.80 

.S5 

.55 

.75 

.!fi 

.60 

.75 

.70 

.60 

.«) 

.65 

.55 

.80 

.6^ 

.55 

.«) 

.uO 

.55 

1.00 

.«) 

.60 

.90 

.5^-. 

.60 

.f<0 

l.UU 

.60 

.75 

l.tfi 

.60 

.75 

3.05 

.60 

.75 

l.Si 

.60 
.60 

l.'JO 

1.  1' 
1.*) 

lintlng  table  for  Pigeon  River  at  Neu'jH)rt,  Ihui.j  from  Janwirg  1  to  Decemlter  3L  }9"l 


(iURC 

heiglit. 


Ftrt. 
().() 

.  7 

.8 

A) 

1.0 

1.  1 

1.2 

1.;^ 

1.4 


I)i.s<;harKe. 


(Jage 
height. 


Sfnmd-ffct.  I 

180     i 
225     I 

275     I 

I 
:J25     ' 

880  I 

440  I 

500  I 

565  ; 

t>35  I 


Fut. 
1.5     I 
l.(i     I 

1.7  ' 
l.«  ' 
1.!.     ' 

2.0  ' 

2.1  I 

2. 2  I 

2.8  I 


Diwrharge. 


j    ^«|^,    I  I,i«har^.   !'    ,^-^^   i  l..«.h.nc-. 


1   Srcntuf-ftet. 

I  710 

790 
'  875 

'  9<)5 

'       1,0<>0 

'     \,\m 

1,270 
l,.Si)0 
1,520 


Ftrt.         Secoud-fert. 

2.4  I 

2.5  I 

2. 6  I 


2.8 
2.9 
3.0 
WA 
;{.2 


1,(>()0 
1,810 
1,970 
2,140 
2,  320 
2,510 
2,  700 
2,900 
3, 1(X) 


Fcft. 
3.3 
3.4 
3.5 
3.  (> 
3.7 
3.8 
3.9 
4.0 
5.  0 


3,:^ 

3,500 
3,700 
3,900 
4,100 
4,300 
4,500 
4,700 
6,700 


The  above  table  is  based  upon  nu'iusureinonts  made  1900  to  1904,  and  is  well 
defined.  Above  gage  height  3  feet  the  mting  curve  is  a  tangent,  the  differenct* 
beiDg  200  per  tenth. 


I  ALL,  JOHNSON, 
AJfD  HOYT. 
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EttimcUed  monthly  di9charge  of  Pigeon  River  at  Neivport,  Tenn.^  for  1904. 
[Dimina^e  are&,  655  square  miles.] 


Month. 


fanuary  

?ebniary 

tfarth 

Vpril 

Way 

f  une 

fuly 

/August 

?epteml)er 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


3,000 

2,140 

9,300 

1,810 

2,140 

1,012 

.  1,455 

875 

565 

225 

500 

2,800 


9,300 


Minimum. 


140 
410 
79rf 
710 
500 
470 
380 
410 
225 
160 
180 
180 

140 


Mean. 

846 
1,859 
974 
895 
653 
598 

58:^ 

;540 
184 
275 
529 


Run-off. 


Second-feet 

per  square 

mile. 

Depth  in 
incites. 

0.969 

1.12 

1.29 

1.39 

2.84 

3.  27 

1.49 

1.66 

1.37 

1.58 

.997 

1.11 

.913 

1.05 

.890 

1.03 

.519 

.579 

.281 

.324 

.420 

.469 

.808 

.932 

1.07         14.51 


NOLICHUCKY   RIVER   NEAR  OREENEVILLE,  TENN. 

This  station  was  established  May  7,  1903,  by  E.  W.  Myers,  assisted 
by  B.  S.  Drane.  It  is  located  at  Jones's  bridge,  5  miles  southeast  of 
Greeneville,  Tenn. ,  which  is  the  nearest  railroad  station.  The  standard 
chain  gage,  with  inclosed  sc^ale,  is  nailed  to  wooden  blocks  bolted  to  the 
lower  chord  of  the  bridge  on  the  upstream  side  midway  between  the 
second  and  third  intermediate  post  from  the  right  bank.  The  length 
of  the  chain  from  the  end  of  the  weight  to  the  marker  is  »S3.68  feet. 
The  gage  is  read  once  each  day  by  B.  H.  Jones.  Discharge  measure- 
nients  are  made  from  the  downstream  side  of  the  two-span  ste(^l  high- 
way bridge  to  which  the  gage  is  attached.  The  initial  point  for 
soundings  is  the  left  end  of  the  top  bar  of  the  downstream  hand  mil. 
The  channel  is  straight  for  about  700  feet  alK)ve  and  below  the  station. 
The  right  bank  is  high,  but  at  flood  stages  part  of  the  water  will  pass 
Ground  the  end  of  the  bridge.  The  left  bank  is  high  and  can  never 
overflow.  The  section  is  regular,  and  the  bed  is  com{K>sed  of  pel)])les 
and  small  stones  and  is  not  su})ject  to  change.  The  velocity  is  uniform 
Jind  well  distributed  except  at  extreme  low  water  (b(dow  gage  height 
0.50  foot),  when  the  middh*  pier  and  a  small  bar  of  gravel  and  small 
stones  throw  the  current  toward  both  ])anks. 

Bench  mark  No.  1  is  a  standard  iron  bench-mark  post  of  the  Unit(*d 
States  Geological  Survey  set  on  the  left  bank  just  below  the  bridge. 
Iti8  5.5  feet  downstream  from  the  left  end  of  the  bridge,  and  is  said 
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to  be  above  high-water  mark.  Its  elevation  above  gage  datum  h 
26.80  feet.  Bench  mark  No.  2  is  the  upper  outer  edge  of  the  outer 
eyebar  of  the  lower  chord  of  the  bridge,  3.6  feet  to  the  right  of  the 
center  of  the  third  intermediate  post  from  the  right  bank.  The  point  is 
marked  by  a  spot  of  white  paint  and  the  letters  *'  B.  M."  Its  elevation 
alx)vo  gage  datum  is  32.03  feet.. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

DMmrge  iiieasareinents  of  Nolichucky  River  near  Greenevilky  Tenn. ,  in  IHOI 


Date. 


February  24 
February  27 
March  23... 
March  23  . . . 
March  24  . . . 

May3 

July9 

August 9  ... 
August  9  .  - . 
October  17.. 
October  17.. 


IIydn)^raphcr. 


B.  R.  Drane 

do 

do 

do 

do 

do 

J.  M.  Giles. 
B.  8.  Drane 

do  .... 

do 

do.:.. 


Width. 

Area  of 
section. 

FM, 

Sq./ect. 

275 

1,015 

274 

1,157 

275 

1,558 

275 

1,732 

311 

2,008 

133 

987 

264 

806 

275 

911 

275 

914 

275 

649 

275 

646 

Mean 
velocity. 

Ft.  per  stc. 
1.57 
2.21 
3.45 
3.84 
3.99 
1.56 
1.07 
1.24 
1.34 
.52 
.55 


heijht 

Dis- 

Fcft. 

Srcondjl 

1.11 

1,592 

1.69 

2, 529 

3.26 

5,383 

3.66 

6,657 

4.67 

8,018 

1.11 

1,542 

.48 

859 

.81 

1,129 

.82 

1,222 

-  .12 

340 

-  .10 

355 

Mean  daily  gage  height^  in  feet,  of  Nolichucky  River  near  OreenevUlej  Tenn,jfor  1901 


Day. 


1.. 

2. . 

3.. 

4.. 

T). . 

<).. 

7.. 

8.. 

9.. 
10.. 
11.. 
1*2.. 
13-, 
H.. 
16.. 
la.. 

!».. 

IS.. 

20.. 

n,. 

25.. 

2(1.. 

a7._ 

29... 

ao.,. 


Jan. 


Feb. 


0.11 
.12  I 
.30 
.18 
.06 
.10 
.04 
.12 
.11 
.09 
.12 
.20 
.30 

.10 

.au 

.71)  I 

.^)^ 

.30  ■ 

i.ou  I 

MM 
.9tl  I 

.40 
.W 
.30 
.30 
.20 


0.20 
.20 
.18 
.30 
.20 
.15 
.30 
1.80 
1.40 
.90 
.70 
.60 
«4U 
.40 
.40 
.liO 
.40 

.m 

.40 
.50 

\.'m 
.IW 
.w 

1.50 

i.&o 


Mar. 

1.40 

1.40 

1.30 

1.20 

1.20 

1.00 

3.10 

3.70 

2.40 

1.80 

1.65  I 

1.(50  I 

1.40  I 

l.a.")  I 

1.10  I 
1.0.1  I 

i.m  . 
.^  I 

XIO 

3,5tO 
2.fi0  I 
2.40 
2.30 
3.9U 


Apr. 

May. 

1.40 

1.40 

1.40 

1.26 

1.25 

1.15 

1.05 

1.20 

1.00 

1.40 

.95 

1.20 

1.00 

1.05 

1.00 

.90 

.95 

3.70 

1.15 

2.30 

.95 

1.70 

.90 

1.45 

.90 

1,35 

.m 

1.15 

.7:1 

1.05 

,m 

1.00 

].ao 

.W 

1.00 

.K5 

.«5 

.y5 

.«> 

.Jf^ 

.m 

.m 

.w 

,75 

.7.=* 

.65 

.TTt 

.60 

.HO 

.60 

.7R 

.GO 

1.50 

■  TO 

^2,2f> 

.6,S 

LW 

.55 

1,6* 

.65 

I      .W 

June.    July.  !  Aug. 


1.75 
1.95 
1.56 
1.15 
.95 
.85 
.90 
.80 
.75 
.60 
.85 
.75 
.70 
.5& 
.bO 
.40 

.56 
.05 
.75 
.75 
.70 
.56 
.4ft 
,40 

.m 
.eo 

1,95 
1.65 


I 


""\ \ 


1.30 
.90 
.65 
.50 
.70 
.50 
.50 
.45 
.50 

1.00 
.65 
.85 
.65 
.W 

.ao 

.^ 
t35  I 
.2&  ; 
.'JO 

.:» 

.70 
,45 
.30 
.2fi 
.90 
.70 
.40 
.45 
.50 
.45 


0.30 
1.45 
.96 
.65 
.50 
.65 
.60 
.70 
.80 
.65 
.75 
1.06 
.80 
.65 

..55 

.40 

.55 
,75 

.90 
.65 
,75 
1.00 
.fi5 
.45 
.45 
.S5 
.90 
.25 


Sept.  I  Oct.   I  Nov. 


0.25  0.00 
.50  -  .Ob 
.65  -  .10 
.60  ,-  .05 
.50  -  .10 
.40  ,-  .10 
.:w  ■-  .10 
.25         .00 

.20  I  -  .a') 

.15  -  .05 
.15  -  .OS 
.15    -  .05 


.15 
.ID 
.10 
.10 
.05 
.On 
.05 
.05 
.Oft 
.05 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 


-  ,10 

-  .10 

-  ,10 
--  .10 

-  .10 

-  .10 
"  .10 

-  .10 

-  .10 

-  .10 

-  ,1ft 

-  .10 

-  .10 
-  .10 

-  .10 

-  .05 

-  .06 

-  .05 

-  .10 


-0.10 
--  .05 
-  .05 

.w 

..V) 
.30 
.10 
.06 
.OU 
.00 
.00 
.10 
.» 
.,Vi 
,*> 

.!» 
.30 

.15 
.^1 

.ao 
.10 

.05 

.an 


,3' 
.S5 


.3 
.:» 

1.16 
1.20 

.M) 

.A 


i 


lii^HOT?^"']        TENNESSEE   BIVEB   DBAINAGE   BASIN. 


121 


i'mg table fttr  Solichucky  Rirernear  GreeiieviUe,  Tenn.,  from  January  1  to  Deceinber  ;U, 

1904. 


Gage 
height. 


Ftxt 
-0. 15 

-  .1 

-  .05 
.0 
.1 
.2 
.3 
.4 
.5 
.6 


Discharge. 


Second-feet. 
320 
355 
:S90 

4;io 

510 
5115 
685 
780 
880 
980 
1,085 


I     Gage 
I    height. 


Feet. 
0.8 
.9 
1.0 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 
1.7 
1.8 


Discharge. 


Second-Jed.. 
1,195 
l,3a5 
1,420 
1,545 
1,675 
1,815 
1,965 
2,120 
2,280 
2,445 
2,610 


Gage 
height. 

Dischaige. 

Fed. 

Second-feet. 

1.9 

2,780 

2.0 

2,955 

2.1 

3,135 

2.2 

3,  315 

2.3 

3,500 

2.4 

3,685 

2.5 

3, 875 

2.6 

4,070 

2.7 

4,265 

2.8 

4,460 

2.9 

4,660 

Gage 
height. 


Feet. 
3.0 
3.2 
3.4 
3.6 
3.8 
4.0 
4.2 
4.4 
4.6 
4.8 
5.0 


Discharge. 


Second-feet. 
4,860 
5,  270 
5,  680 
6,100 
6, 530 
6,960 

7,  390 
7,820 

8,  250 
8,690 
9,130 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  between 
ge  heights  —0.15  feet  and  1.10  feet.  Above  1.10  feet  the  curve  is  somewhat  uncer- 
in  owing  to  the  fluctuation  of  the  water  surface  during  the  high-water  measurements. 

Estimated  monthly  discharge  of  Nolickucky  River  iiear  GreenevUle,  Tenn.y  for  1904. 
[Drainage  area,  1,099  square  miles.] 


Month. 


nuary 

bruary 

irch 

)ril 

ay 

me 

ily 

igust 

ptember 

'tober 

ovember 

pcember 

The  year 


Discharge  in  second-feet. 


Maximum. 


1,420 
3,315 
9, 130 
3,408 
6, 315 
2,868 
1,815 
2,043 
1,033  j 
430 
930  ' 
1,890 


Run-off. 


Minimum. 


462 
553 
363 
140 
930 
780 
595 
640 
430 
320 
355 
510 


Mean. 


Second-feet 

per  square 

mile. 


711 

1,210 

2,778 

1,549 

1,631 

1,313 

931 

1,045 

573 

369 

588 

869 


9, 130  ! 


320  !     1,131 

I 


0.647 

1.10 

2.  53 

1.41 

1.48 

1.19 
.847 
.951 
.521 
.  336  I 
.535  I 
.791  I 

1.03     I 


Depth  in 
inches. 


0.  746 
1.19 
2.  92 
1.57 
1.71 
1.33 
.976 
1.10 
.581 
.  387 
.597 
.912 

14.01 
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IIOLSTON    KIVEK  (hOUTH   FORK)  AT  BLUFF  CITY,  TENS. 

Thi8  station  was  originally  established  by  the  United  States  Weather 
Bureau  at  the  highway  bridge  at  Bluff  City,  Tenn.  Reading  were 
begun  July  17,  1900,  by  the  United  States  Geological  Survey  in  con- 
nection with  the  general  hydrographic  investigation  of  the  Southern 
Appalachian  region.  The  gage,  which  is  the  property  of  the  Tnited 
States  Weather  Bureau,  is  a  4  by  8  inch  timber  bolted  to  the  down- 
Htream  side  of  the  first  channel  pier  from  the  right  bank.  The  gage 
readings  are  furnished  by  the  United  States  Weather  Bureau.  Dis- 
charge measurements  are  made  from  the  lower  side  of  the  four-span 
highway  bridge  to  which  the  gage  is  attached.  This  bridge  is  u  short 
distance  below  the  Virginia  and  Southwestern  Railroad  bridge.  The 
initial  point  for  soundings  is  the  end  of  the  guard  rail  on  the  down- 
stream side  of  the  bridge  over  the  left  abutment.  The  channel  is 
straight  above  the  bridge  for  a  distance  of  300  feet,  to  the  bridge  of 
the  Virginia  and  Southwestern  Railroad.  The  channel  is  straight  for 
about  1,000  fcot.below  the  bridge.  The  bed  is  rocky  and  permanent 
The  bottom  is  very  rough,  and  rocky  ledges  just  above  and  l)clow  the 
bridge  cause  back  currents,  eddies,  and  sudden  variations  in  the 
velocity.  Both  banks  are  high  and  do  not  overflow.  The  gage  is 
referred  to  a  United  States  Geological  Survey  bronze  bench-niark  tab- 
let set  in  the  upstream  side  of  the  capstone  of  the  left  abutment 
When  the  gage  i-eads  zero,  this  bench  mark  is  20.44  feet  above  the 
water  surfaco.     Its  elevation  al>ove  sea  level  is  1,389  feet. 

The  observations  at  this  station  during  1904  have  ]>een  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

THficharge  nwimrementH  of  JIoMon  Hirer  (South  Fi*rk')  at  Bluff  City,  Tmn.f  in  HfOl 


Date. 


Hy(ln>Knii»lK^r. 


February  2(>  ..  J  B.  S.  Dnmv 

Marcli  2S , do 

Ai)ril  '2M DraneanaM.  K.  Hall| 

July  12 J.  M.  Gil(^ | 

July  12'' ' do I 

August  10 B.  8.  Drane i 

()ctol>er  IS ' do ! 

October  IS do 

OctolKTlS^' do 


Width. 

Fnl. 

265 
2BS 
275 
97 
123 
204 
190 
I  OS 
112 


Area  of 
stH'ticiii. 

veloi'lty. 

hoiXt. 

Sq./trt. 

Fl.  ttergcr. 

Ffti. 

Stnmdt 

590 

1.89 

1.62 

I.IH 

76:^ 

1.98 

2.38 

l.rnx* 

955 

3.04 

3. 27 

::,i*x) 

273 

1.68 

.60 

4.W 

490 

.97 

.60 

47.^ 

252 

1.52 

.60 

;w 

181 

.89 

-  .05 

16:? 

73 

2.:« 

-  .05 

171 

349 

.48 

-  .09 

itte 

a  Metisurement  made  at  Virginia  and  Southwusteni  Railroad  bridge. 


0^  JOHNSON, 
XD  HOYT. 
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m  ihiily  gage  height,  in  feet,  of  ffoUUm  River  {South  Fbrk)  at  Blvff  City,   Teiin., 

for  1904. 


n»y. 


Jan. 


0.80 
.40 
.60 
.30 
.10 
.40 
.40 
.40 
.40 
.20 
.10 
.W 
.90 
.90 
.70 
.60 

1.00 

1.00 
.90 
.90 
.80 
.80 

1.70 

\.m 

1.40 
1.30 
1.10 
.80 
.70 
.40 
.40 


Feb. 


0.70 

.20 

.AO 

.40 

.10 

.40 

.fiO 

1.90 

2.00 

1.60 

1.40 

1.10 

.80 

.90 

1.00 

1.00 

.80 

.50 

.80 

1.10 

1.10 

1.60 

3.10 

2.40 

1.90 

1.60 

1.60 

1.50 

1.50 


Mar. 

1.60 
1.80 
2.00 
2.00 
1.90 
1.70 
1.70 
8.20 
3.00 
2.40 
2.10 
2.20 
1.90 
1.90 
1.80 
1.75 
1.50 
1.66 
1.60 
1.60 
1.56 
1.80 
3.10 
6.70 
8.90 
3.00 
2.75 
2.60 
2.10 
2.00 
1.70 


Apr. 


May.  I  June. 


1.66 
1.60 
1.45 
1.20 
1.20 
1.10 
1.10 
1.25 
1.10 
1.00 
1.00 
1.00 
1.10 
1.55 
1.50 
1.50 
1.40 
1.10 
1.20 
1.00 
1.00 
1.00 
1.00 
.90 
.90 
.90 
2.00 
4.20 
3.60 
2.90 


2.40 

0.90 

2.10 

.90 

2.00 

1.00 

8.00 

.90 

2.85 

.70 

2.80 

.70 

1.95 

.60 

1.75 

.70 

1.90 

.60 

2.00 

.60 

2.00 

.60 

1.80 

.60 

1.60 

.60 

1.40 

.60 

1.50 

.50 

1.45 

.50 

1.20 

.50 

1.10 

.50 

1.20 

.50 

1.20 

.40 

1.20 

.40 

1.10 

.40 

1.00 

.40 

.90 

.40 

.90 

.80 

.80 

.30 

.80 

.40 

.70 

.80 

.80 

1.70 

.80 

2.50 

.80 

July. 

Aug. 

1.80 

0.40 

1.80 

2.00 

1.00 

1.60 

.90 

1.20 

.80 

.90 

.70 

1.00 

.70 

.90 

.60 

.70 

.60 

.GO 

.80 

.60 

.80 

.70 

.60 

1.60 

.60 

1.20 

.70 

1.00 

.40 

.80 

.30 

.70 

.90 

.60 

.50 

.50 

.40 

.50 

.40 

.80 

.30 

.70 

.30 

.70 

.30 

.70 

.40 

.60 

.70 

.40 

.60 

.40 

.50 

.40 

.60 

.30 

.50 

.20 

.50 

.20 

.40 

.00 

Sept. 


Oct. 


0.00 
.20 
.40 
.60 
.70 
.60 
.40 
.20 
.20 
.10  , 
.20 
.20  I 
.10  1 
.10, 
.10  , 
.10 
.10  I 
.10 
.10 
.10 
.10 

.10 


0.10 
.10 
.10 
.10 
.10 
.10 
.10 
.10 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

-  .10 
.10 
.10 

-  .10 
.00 

-  .10 
.10 
.10 


Nov. 


-0.10 
.00 
.00 
.10 
.30 

.:io 

.20 
.20 
.10 
.10 
.10 
.00 
.20 
.50 
.50 
.40 

.:«) 

.30 
.30 
.20 
.'iO 
.20 
.40 


Dec. 


.10    - 

.10 

.40 

.10 

.10 

.40 

.00 

.00 

.30 

.00    - 

.10 

.20 

.10  ■ 

.00 

.10 

.10    - 

.10 

.10 

.10  i- 

.10 
.10 

.20 

0.30 
.80 
.40 
.60 
.70 
2.80 
1.80 
1.80 
.90 
.80 
.80 
.90 
.80 
.80 
.60 
.60 
.60 
.60 
.50 
.50 
.40 
.40 
.30 
.30 
.70 
.90 
.90 
2.00 
1.50 
1.00 
.90 


ting  table  for  Ilolgton  River  {South  Fork)  at  Bluff  Oity,  Tenn.,  from  January  1  to 

December  31,  1904. 


h^gfu 

Discharge. 

Ga«e 
height. 

1 
Diiicharge. 

1 

Gage 
height. 

Discharge. 

Gage 
height. 

Diw'lmrge. 

Feet. 

Stnrnd-feet. 

'      Feet. 

!  Second  feet. 

Feet. 

Secoiui-Je£t. 

*Ffet, 

Stcoiid-Jat. 

-0.1 

150 

1.2 

840     1 

2.5 

1,970 

3.8 

3,800 

.0 

190 

1.3 

i          910    : 

2.6 

2,080 

3.9 

3,  980 

.1 

2;« 

1.4 

1           980     1 

2.7 

2,190 

4.0 

4,160 

.2 

280 

1.5 

1       1,060 

2.8 

2,310 

4.2 

4,  530 

.3 

330 

1.6 

1,140 

2.9 

2,  430 

4.4 

4,910 

.4 

380 

1       ^-^ 

'       1,220 

3.0 

2,550     1 

4.6 

5, 310 

.5 

430 

1       1.8 

1       1,300 

3.1 

2,680 

4.8 

5,  730 

.6 

485 

1.9 

'       1,390 

3.2 

2,820     ' 

5.0 

(),  180 

.7 

540 

2.0 

i       1,480 

3.3 

2,970 

5.2 

(i,  ()50 

.8 

595 

,       2.1 

1       1,570 

3.4 

3,120 

5.4 

7, 130 

.9 

650 

2.2 

1       1,670 

3.5 

3, 280 

5.6 

7,  iVM) 

1.0 

710 

2.3 

1       1,770 

3.6 

3, 450 

5.8 

8,130 

1.1 

770 

2.4 

1,870 

3.7 

3, 620 

6.0 

8,  ()30 

The  above  table  is  applicable  only  for  oi)en-chaniiel  conditions.  It  is  based  upon 
diacharge  measurementw  made  during  1900  to  1904,  inclu.sive.  It  is  well  defined 
•tween  gage  heights  -  0.1  feet  and  3.5  ft^t.  The  table  biuj  l)een  extended  beyond 
eae  limits.  Above  gage  height  5.4  feet  the  rating  curve  is  a  tangent,  the  difference 
'iiig  250  per  tenth. 
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Estimated  vKmthly  discharge  of  Holston  River  {South  Fork)  at  Bluff  City,  Term. ,  far  mi 
[Drainai^e  area,  828  square  mileH.] 


Month. 


January  

February 

March 

April 

May  .: 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


Maximum. 


1,300 

2,680 

7,880 

4,530 

2,550 

1,970 

1,300 

1,480 

540 

235 

430 

2,310 


7,880 


Minimum. 


235 
235 
1,060 
650 
540 
330 
330 
190 
190 
150 
150 


Mean. 

573 

885 

1,860 

1,086 

1,115 

550 

515 

579 

274 

185 

291 

651 


150 


714 


Run-oflf.  I. 

^ I 

^L^™    I  Depth  In     I 


0.692 

1.07 

2.25    I 

1.31 

1.35    I 
.664 
.  622 
.699  I 

.223 
.351 

.786 


0.7«8 

1.15 

2.59 

1.46 

1.56 
.741 
.717 
.806 

.m 

.257 
.392 
.906 


.862  1    11.75 


HOL8TON   RIVER   AT   AUSTINS  MILLS,    NEAR  ROGERSVILLE,   TEN'K. 

This  station  is  maintained  in  cooperation  with  the  United  States 
Weather  Bureau,  by  whom  the  gage  readings  are  furnished.  It  k 
located  at  the  Southern  Railway  bridge  at  Austins  Mills,  Tennessee. 
The  gage  is  graduated  by  feet  and  tenths  to  49  feet,  and  is  attached  ver- 
tically to  the  downstream  end  of  the  pier  nearest  the  right  bank.  It  fe 
read  once  each  day  by  Fred  Beal.  Discharge  measurements  are  made 
from  the  downstream  side  of  the  bridge  to  which  the  gage  is  attached. 
This  is  a  deck  bridge,  800  feet  long,  resting  on  stone  piers.  Six  spans 
are  wooden  truss,  and  piers  have  been  built  for  two  more  spans  at 
each  end,  but  the  track  is  carried  on  trestle  work.  The  initial  |X)int 
for  soundings  is  the  end  of  the  bridge  truss  over  the  center  of  the  pier 
on  the  right  bank,  downstream  side.  The  channel  is  straight  for  about 
2,000  feet  above  and  for  1,000  feet  below  the  bridge.  The  current  i> 
swift,  there  being  a  shoal  about  500  feet  below  the  bridge.  The  rijrht 
bank  will  overflow  gradually  at  gage  heights  from  10  to  20  feet,  and 
the  left  bank  at  gage  heights  8  to  20  feet.  There  is  a  fringe  of  trees 
along  }>oth  banks.  The  bed  of  the  stream  is  composed  of  rock  and 
gravel  and  is  permanent.  All  the  water  passes  beneath  the  bridge 
and  trestles,  there  being  one  channel  broken  by  three  piers  at  ordinary 
stages. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  B».  HaW,  di'a\,TOiX\i^4xQ»^r«.^her. 
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ischarge  me<ueurenimUt  of  IfoUton  Hirer  (UAtuHns  MillSf  near  RogersviUe,  Tenn.,  in  1904. 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

ily  14 

ngust  12 

crtober  21 

J.M.Giles 

B.  8.  Drane 

do 

376 
420 
413 

Sq.feet. 
1,526 
1,591 
1,229 

FLpertfCc. 

1.17 

1.47 

.53 

Fret. 
1.75 
2.00 
1.10 

Second-Jt. 

1,783 

2,332 

647 

eon  daily  gage  height^  in  feet,  of  Holston  River  at  Austins  MHU,  near  RogersrUley  Tenn., 

for  1904. 


Day. 


I, 
i. 
>. 

fi. 

8. 
9. 
0. 

a. 
a. 

3. 
!4. 
E5. 
S. 
J7. 
S. 
» 
10. 
!1. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 
3.10 

Aug. 

1.80 

1.70 

2.90 

8.00 

8.70 

2.00 

1.60 

1.50 

1.60 

8.10 

2.90 

8.80 

2.70 

2.80 

1.60 

1.60 

1.60 

8.70 

2.60 

3.10 

2.80 

2.20 

2.40 

1.60 

1.50 

3.10 

2.40 

3.00 

2.40 

2.10 

2.30 

1.60 

1.50 

8.10 

2.30 

4.80 

2.20 

2.10 

2.00 

1.70 

1.60 

2.90 

2.30 

8.60 

2.20 

2.10 

2.00 

1.60 

1.60 

2.90 

2.30 

3.20 

2.10 

2.20 

2.00 

1.60 

2.00 

5.00 

2.30 

2.60 

2.10 

2.10 

1.90 

1.80 

3.10 

4.50 

2.40 

3.00 

2.10 

2.10 

1.80 

1.60 

2.80 

3.90 

2.40 

3.40 

2.00 

2.00 

1.80 

1.60 

2.60 

3.50 

2.30 

3.30 

2.50 

2.20 

1.70 

1.70 

2.20 

3.40 

2.20 

3.10 

2.20 

2.00 

1.70 

1.80 

2.00 

3.10 

2.20 

3.00 

2.10 

1.90 

2.20 

2.00 

1.80 

3.10 

2.40 

2.70 

1.90 

1.80 

2.00 

2.00 

1.80 

3.10 

2.40 

2.60 

1.90 

1.70 

2.00 

1.80 

1.80 

3.10 

2.40 

2.50 

1.80 

1.70 

2.10 

2.00 

1.80 

2.80 

2.30 

2.40 

1.80 

1.60 

1.80 

2.20 

1.70 

2.60 

2.40 

2.30 

1.80 

1.50 

2.00 

2.20 

1.70 

2.50 

2.80 

2.30 

1.80 

1.50 

1.80 

2.00 

2.10 

2.50 

2.20 

2.20 

1.80 

1.50 

1.90 

1.80 

2.20 

2.50 

2.10 

2.20 

1.70 

1.50 

2.70 

1.80 

2.20 

3.20 

2.00 

2.20 

1.70 

1.50 

2.60 

2.30 

3.80 

3.70 

2.00 

2.20 

1.70 

1.50 

2.20 

3.40 

3.80 

7.00 

2,00 

2.20 

1.70 

1.50 

1.80 

3.00 

3.20 

0.50 

2.00 

2.10 

1.70 

1.50 

1.70 

2.60 

8.00 

5.00 

2.00 

2.10 

1.70 

1.70 

1.60 

2.30 

3.10 

4.40 

2.20 

2.10 

1.60 

1.70 

1.50 

2.20 

3.30 

4.10 

3.70 

2.00 

1.80 

1.70 

1.50 

1.80 

8.00 

3.70 

5.00 

1.80 

2.40 

1.'70 

1.50 

1.70 

3.50 

4.30 

t80 

2.90 

1.70 

1.40 

1.70 

3.10 

1.80 

1.60 

1.40 

Sept. 

1.40 

1.40 

1.40 

1.80 

1.90 

1.60 

1.60 

1.50 

1.50 

1.40 

1.40 

1.40 

1.40 

1.40 

1.30 

1.30  i 

1.30 

1.80 

1.20 

1.20  ' 

1.20  i 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 


Oct. 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20 

1.20  I 

1.10 

1.10  I 

1.10  ! 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10 

1.10  I 

I.IO 

1.10  I 

1.10  i 

1.10  I 

1.00  I 

1.00  I 

1.00 

1.00  ' 

1.00 

1.00  I 

1.00  I 

1.00 

1.00  I 


Nov.      Dec. 


LOO 
1.00 
1.00 
1.10 
1.20 
1.30 
1.40 
1.30 
1.30 
1.20 
1.20 
1.20 
1.30 
1.30 
l.TiO 
1.50 
1.10 
1.30 
1.30 
1.30 
1.30 
l.W 
1.40 
1.40 
1.30 
1.50 
1.40 
1.30 
1.30 
1.30 


1.30 
1.30 
1.50 
1.60 
1.70 
3.10 
3.40 
2.60 
2.20 
2.00 
1.80 
1.80 
1.90 
1.80 
1.70 
1.70 
1.70 
1.60 
1.50 
1.60 
l.oO 
1.50 
1.50 
1.40 
1.70 
1.80 
2.00 
2.80 
3.20 
2.60 
2.40 


Hating  table  for  Uolston  River  at  Austins  Mills,  near  RogersviUe,  Term,,  from  Jannanj  1  to 

December  SI,  1904- 


^i.    i  Discharge. 


heig] 


Fefi. 
1.1 
1.2 
1.3 
1.4 
1.5 
1.6 


1 

Secontl-feet. 
645     ' 
805     I 
970     ' 
1,140     ! 
1,315 
1,500 


heiglft 

Discharge.  | 

Ga^e 

height. 

Discharge. 

Gage 
height. 

Discharge. 

f^et. 

Secmdfeet. 

Feet. 

Second-Sect. 

Feet. 

Second-feet 

1.7 

1,695 

2.3 

3,035 

2.9 

4,675 

1.8 

1,900     1 

2.4 

3,  285 

3 

4,980 

1.9 

2,110    ! 

2.5 

3, 545 

3.1 

5,  290 

2 

2,330 

2.6 

3, 815 

1       3.2 

5,610 

2.1 

2,555     ' 

2.7 

4,095 

3.  3 

5,  940 

2.2 

2,  790 

2.8 

4,  380 

1       3.4 

6,  270 

The  above  tablo  i.M  api)licable  only  for  oi)en-channel  conditions.  It  is  based  upon 
'^lischarge  uieju««iironHMits  made  (hirinj?  1904  an<l  one  made  in  UX)5.  It  is  well  defined 
*^tween  j^age  beij^bt*;  1.1  feet  and  2  feet.  The  table  has  been  extended  above  these 
i^iits. 
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[NO.  \», 


Efiimated  monthly  discharge  of  JlolitUm  River  at  Audiiw  MiJUy  near  RogersviUe^  Term.  Jar 

1904. 


Month. 


January  

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

De<*ember  ..'... 

The  year 


Discharge  lu  uecond-feet. 


Maximum.     Mlnimmn.      Metn. 


6,270 

7,690 

18,150 

11,550 

9,240 

4,675 

5,290 

4,095 

2,110 

805 

1,315 

6,270 


18,150 


1,315 

1,315 

3,545 

2,330 

1,900 

1,500 

1,315 

1,140 

805 

490 

490 

970 


490 


2,273 
3,169 
7,007 
3,704 
4,096 
2,460 
2,093 
2,125 
1,077 
636 
%t 
2,325 

2,660 


WATAUGA   RIVER   NEAR  ELIZABETIITON,  TENN. 

This  st4ition  was  established  May  11, 1903,  by  E.  W.  Myers,  assisted 
by  B.  S.  Drano.  The  station  is  located  on  the  Virginia  and  South- 
westorn  Railroad  bridge  at  Siani,  about  4  miles  from  Elizabethton, 
Tenn.  The  stiindard  inclosed  chain  gage  is  located  on  the  down- 
stnMun  side  of  the  middle  span  on  the  inside  of  the  guard  rail.  The 
zero  of  the  scale  is  opposite  a  point  142  feet  from  the  initial  point  for 
soundings.  The  length  of  the  chain  from  the  end  of  the  weight  io 
the  marker  is  "^''l.f^^  feet.  It  is  read  once  each  day  by  J.  B.  Nave. 
Discharge  measurements  are  made  on  the  lower  side  of  the  bridge  to 
which  the  gagQ  is  attached.  This  bridge  crosses  the  river  at  an  angle 
of  about  14"^  with  the  normal  to  the  direction  of  the  current.  The  initial 
point  for  soundings  is  the  top  of  the  lirst  bolt  on  the  downstream  guard 
mil  over  the  middle  of  the  left  abutment.  The  channel  is  straight 
for  1,000  feet  above  and  below  the  station.  The  right  bank  is  high 
and  will  overflow  only  at  flood  stages.  All  water  will,  however,  pa** 
under  the  bridge  and  the  trestle  approach.  The  left  bank  is  a  per- 
pendicular masonry  abutment  and  will  not  overflow.  The  section 
underneath  the  bridge  is  smooth  and  consists  of  sand,  silt,  and  .sonK' 
small  rocks,  and  does  not  appear  to  be  shifting.  At  ordinar}^  stage** 
the  channel  is  divided  into  three  parts  by  the  bridge  piers.  At  ^oo^ 
st^iges  there  is  an  additional  flood  channel  on  the  right  bank.  A 
shallow  stretch  1,000  feet  l>elow  the  bridge  makes  the  current  under 


iscnoN, 
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dge  sluggish  at  low  stages.  Bench  mark  No.  1  is  a  standard 
*  bolt  set  in  the  c^ap  of  the  abutment  on  the  left  bank,  upstream 
the  bridge.  When  the  gage  reads  zero  its  elevation  is  21.11 
K>ve  the  water  surface.  Bench  mark  No.  2  is  the  upper  edge 
plate  connecting  the  lower  bracing  system  with  the  lower  chord 
or  beam  opposite  the  middle  of  the  gage  box  on  the  downstream 
■  the  bridge.  This  floor  beam  is  the  fourth  from  the  left  end 
middle  span.  When  the  gage  reads  zero  its  elevation  is  19.60 
K)ve  the  water  surface.  During  the  summer  and  fall  of  1902  a 
f  levels  was  run  from  Carter's  station,  Tennesseie,  near  the 
of  the  river,  to  a  point  near  Shulls  Mills,  in  North  Carolina, 
le  head  of  the  river,  locating  the  water  powers  of  this  stream, 
powers  are  numerous  and  of  considerable  magnitude,  but  at 
t  are  comparativelv  inaccessible  and  hence  not  commercially 
>le. 

o]>servations  at  this  station  during  19(H  have  been  made  under 
•ec^tion  of  M.  R.  Hall,  district  hydrographer. 


ye  measuremeiUs  of  Watauga  River  near  Klizabdhton^  Tenn.,  in  190S  and  1904. 


iUi.  Hydrofcrapber. 

y  10...    K.W.  Myera... 

\ do 

B.  S.  Drane 

15 ' do 

15 i  M.  R.  Hall 

Der  5  ...  I  B.  8.  Drane 

ier5« do 

17 ' do 

)er23...| do 


(H. 

y25  ... 
•y  25  . . 

>5 

) 


11... 
19*. 
1«.. 


B.  S.  Drane. 

' do 

I do 

I do 

J.  M.  Giles  . 
'  B.  S.  Drane. 

do 

' do 


Width. 

Fret. 
2liS 
229 

228 
229 
2a5 

228 
108 
228 

228 

229 
229 
234 
230 

189 
231 
109 

228 


Lrcaof 
L-ction. 

Mean 
veloc;ity. 

hdRht. 

Dis- 
rharKO. 

Uj./ert. 

Ft.  prr  wr. 

Fret. 

Sccofid-/t. 

1,002 

1.09 

2.80 

1,095 

7«2 

.87 

2.00 

665 

(J62 

.35 

1.61 

234 

053 

.31 

i.:« 

205 

620 

.53 

1.38 

328 

63:s 

.:J6 

1.25 

226 

:m 

.67 

1.25 

247 

625 

.33 

1.20 

204 

6:« 

.34 

1.26 

214 

788 

.68 

2.03 

537 

784 

.65 

2.01 

507 

1,183 

2.12 

3.70 

2,  507 

751 

.96 

2.15 

720 

594 

.68 

1.60 

403 

H)0 

.99 

2. 13 

754 

311 

.51 

1.06 

158 

517 

.30 

1.06 

156 

a  Boat  thive-fourtlLs  niilu  alH)ve  station. 


f>  Boat  one-half  mile  alx>ve  Ntation. 
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Mean  daily  gofjt  heigfiiy  in  feet,  of  WaJUmga  River  near  Efizaftethton,  Tenn.,  for  mi 


Day. 
1 ' 

2 1 

3 1 

4 

5 1 

ft 

7  ■                     • 

8 

9 

10 

11 i 

12 

13 

14 1 

15 ! 

16 i 

17 

18 

19 1 

20 

21 

22 

23 

24 ' 

2f> j 

26 1 

27 

28 

29 ; 

30 1 

31 

J.n. 

Feb. 
1.50 

Mar. 
2,35 

Apr. 
2.05 

1,30 

1.30 

1.70 

2,60 

2.00 

1.25 

1.60 

2.30 

2.00 

1.26 

1.50 

2.30 

1.90 

1.20 

1.40 

2.15 

1.80 

i.n 

1.60 

2.00 

1.76 

1.20 

1.50 

4.45 

1.80 

1.20 

2.70 

3.90 

1.70 

1.20 

2.20 

3.10 

2.20 

1.20 

1.90 

2.60 

1.90 

1.30 

1.80 

2.80 

1.86 

1..W 

1.65 

2.80 

1.90 

1.50 

1.65 

2.30 

1.80 

1.40 

1.65 

2,20 

l.TO 

1.20 

1.70 

2.15 

1.70 

1.35 

1.70 

2.10 

1.80 

1.80 

1.60 

2.00 

1.85 

1.70 

1.60 

1.95 

1.76 

1.70 

1.60 

2.00 

1.70 

1.40 

1.70 

2.00 

1.70 

1.50 

1.70 

2.00 

1.65 

1.70 

2.15 

2.35 

1.65 

3.00 

2.40 

4.00 

1.60 

2. 10 

2.20 

5.20 

1.60 

1.90 

2.05 

4.00 

1.55 

1.90 

2.00 

3,10 

1.65 

1.50 

2.60 

2.85 

1.90 

1.50 

2.75 

2.60 

2,30 

l.^^ 

2.40 

2.40 

2.30 

1.10 

2. 20 

2.20 

1.40 

2.10 

May. 

2.10 
2,00 
2.70 
3.70 
2.70 
2.40 
2,20 
2,90 
3,50 
3.00 
2.80 
2.50 
2.40 
2.20 
2.25 
2.10 
2.00 
2.60 
2.40 
2.10 
2.00 
1.90 
1.80 
1.75 
1.90 
1.85 
1.30 
1.20 
1.20 
1.20 
2.30 


June.  '  July.     Aug.     Sept.     Oct.     Nov.    IW. 


2.50 
3.00 
2.30 
2.20 
2.10 
2.00 
2.20 
1.95 
1.80 
1.80 
1.80 
1.80 
1.70 
1.70 
1.60 
1.50 
1.60 
1.60 
1.60 
1.50 
1.60 
1.70 
1.60 
1.50 
1.45 
1.45 
1.50 
1.70 
2.80 
2.20 


2.00 
1.80 
1.70 
1.60 
2.70 
1.90 
1.70 
1.60 
1.50 
1.70 
1.60 
1.60 
1.56 
1.50 
1.46 
1.40 
1.40 
1.40 
1.40 
1.30 
1.30 
1.40 
1.50 
1.55 
1.85 
1.80 
1.50 
1.60 
1.50 
l.M) 
1.60 


2.20 
2.20 
2.10 
2.00 
1.60 
1.75 
1.75 
1.70 
1.65 
1.50 
2,16 
1.90 
1.70 
1.65 
1.70 
2.60 
2.00 
1.70 
1.60 
1.60 
2.00 
1.80 
1.60 
1.50 
1.50 
1.46 
1.45 
1.45 
1.40 
1.40 
1.40 


1.40 
1.70 
1.60 
1.50 
1.60 
1.50 
1.45 
1.40 
1.30 
1.30 
1.25 
1.25 
1.30 
1.30 
1.35 
1.30 
1.25 
1.20 
1.20 
1.20 
1.20 
1.15 
1.15 
1,15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 


1.15 
1.15 
1.15 
1.15 
1.15 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.10 
1.05 
1.05 
1.05 
1.05 
l.tfi 
1.05 
l.OS 
1.05 
1.05 
1.05 

i.a5 

1.05 


1.(6 

l.tf) 

1.10 

l.'J) 

1.50 

1.50 

1.30 

1.20, 

1.  i.s  ■■ 

1.10; 

1.10  I 

1.10 

1.40 

1.45 

l.» 

1.50 

1.46 

1.45 

1.40 

l.SJi 

1.35 

1.40 

1.40 

1.40 

1.35 

1.35 

1.30 

1.30 

1.90 

1.30 


'.25 
1.30 

1.3.'. 
l.flU 
130 
l.HO 
L» 
1.40 
1.50 
1.60 

Leo 

1.50 
1.50 
1.40 
1.40 
1.40 
1.85 
1.S5 
1.30 
l.SD 
l.» 
1.:* 
l.ai 

1.60 
1.6.1 
1.7" 
1.6.) 
l.fl< 
\M 


Rating  tahh  for  Watauga  River  near  ElizaJbcthton,  Term.,  from  January  J  to  Ikfemher 

SI,  1904. 


Gage 
height. 

Discharge.  P 
Second-feet. 

he®ft. 

Discharge. 

Feet. 

Feet. 

Second-feet. 

1.0 

i:i5    l| 

2.0 

650 

1.1 

170    1' 

2,1 

720 

1.2 

210     ' 

2.2 

790 

1.3 

250     , 

2.3 

865 

1       1.4 

295     ,, 

2.4 

945 

;     1.5 

345     ' 

2.5 

1,030 

1,6 

400     1 

2.6 

1,120 

1.7 

460     II 

2.7 

1,215 

1.8 

520     1 

2.8 

1,315 

1.9 

585     1 

1 

2.9 

1,420 

height. 

1 

.  Dijicharge. 

he^nt. 

Discharge. 

Feet 

1  Second-feet. 

Fret. 

Scamil/rfi' 

3.0 

1        1,530 

4.0 

3,02.5 

3.1 

1,645 

4.2 

3,390 

3.2 

'      1,765 

4.4 

3,770 

3.3 

,       1,895 

1      4.6 

4,160 

3.4 

'      2, 035 

i      4.8 

4,560 

3.5 

2,180 

5.0 

4,960 

3.6 

2,335 

5.2 

5.360 

3.7 

2,500 

j 

3.8 

2,  670 

3.9 

2,845 

The  a})ove  tal)Io  iH  applicable  only  for  ojien-chaiinel  conditions.  It  is  basefl  n|H  "^ 
12  discharge  lnea^*urc^lente  made  during  1903  and  1904.  It  is  not  well  define<l.  TV  ^ 
table  haM  bet»n  e.xtA'iided  above  gage  height  3.7  fwt.  This  table  is  very  uncerta  ^ 
a/^ove  gage  height  3.0  feet. 
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nthly  discharge  of  Walauga  Rii^er  near  Elizabethton,  Tenn,^  for  1904* 
[Drainage  area,  408  square  miles] . 


Discharge  in  second-feet. 

Run-off. 

ath. 

Maximum. 

Minimum. 

Mean. 

Second-feet 

per  square 

mile. 

Depth  in 
inches. 

1,530 

1,265 

5,360 

865 

2,500 

1,530 

1,215 

1,120 

460 

190 

345 

865 

190 
295 
618 
372 
210 
320 
250 

372 
601 
1,357 
552 
873 
579 
417 

0.912 
1.47 
3.33 
1.35 
2.14 
1.42 
1.02 
1.22 
.623 
.407 
.632 
.855 

1.05 

1.59 

3.84 

1.51 

2.47 

1.58 

1.18 

295           496 
190  1        254 
152  '        166 
152           258 
230           349 

1.41 

.695 

.469 

.705 

.986 

5,360  1            152 

523 

1.28 

17.48 

DOE   RIVER   AT   ELIZABETHTON,  TENN. 

n  was  established  as  a  bench-mark  station  May  22,  1904, 
me.  It  is  located  at  the  covered  wagon  bridge  in  the 
ibethton,  Tenn.  Discharge  measurements  are  made  from 
am  side  of  the  bridge  by  lowering  the  meter  between  the 
dge  of  the  floor.  The  initial  point  for  soundings  is  the 
1  of  the  downstream  hand  rail.  The  channel  is  straight 
above  and  below  the  station.  The  current  is  extremely 
low  water.  Both  banks  are  high  and  do  not  overflow. 
•  passes  between  the  stone  abutments  of  the  bridge.  The 
ream  is  composed  of  sand,  and  is  very  shifting.  There  is 
inel  at  all  stages.  A  low  dam  about  300  feet  below  the 
affect  the  flow  considerably  at  low  stages.  The  bench 
:op  of  the  lower  downstream  hand  rail  opposite  the  t^n- 
he  middle  of  the  bridge,  65  feet  from  the  initial  point  for 
Its  elevation  is  16  feet  above  gage  datum, 
rations  at  this  station  during  1904  have  been  made  under 
of  M.  K.  Hall,  district  hydrographer. 

-9 
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Discharge  meamiremefd*  of  Doe  Hirer  at  EHzabeihUm,  Term.,  in  1904- 


Date. 


May  22. 


Hydrogrmpher. 


B.  8.  Drane. 


July  11 '  J.  M.  Giles. 

O(rtober20 '  B.  8.  Drane. 


! 


Width. 


Area  of 
sectioa. 


Mean 
Telocity. 


G««e 
hei^t 


F^tA. 

Sq,/ret, 

Ft.  per  aof . 

Ftd. 

128 

^3 

1.21 

1.55 

129 

166 

.60 

.79 

134 

131 

.37 

.64 

Seamd'fL 
307 
99 
48 


LITTLE  TENNESSEE   RIVER  AT  JUDSON,  N.  C. 

This  river  rises  in  the  extreme  northeast  Georgia,  with  tributaries 
from  the  mountains  between  North  Carolina  and  Georgia,  and  flows 
in  a  northwesterly  direction,  emptying  into  Tennessee  River  at 
Lenoir,  Tenn.  Measurements  of  flow  are  made  at  Judson,  N.  C, 
below  the  mouth  of  Sawyer  Bratnch.  The  area  drained  is  mountainous 
and  covered  with  forest  growth.  The  station  was  established  by 
E.  W.  Myers  in  June,  1896.  It  is  located  on  the  Southern  Railway 
bridge,  about  one-fourth  of  a  mile  from  Judson,  N.  C.  The  standard 
chain  gage  with  inclosed  scale  is  located  on  the  downstream  side  oi 
the  first  span  from  the  left  end  of  the  bridge.  The  length  of  the 
chain  from  the  end  of  the  weight  to  the  marker  is*  26. 29  feet.  The 
observer  is  J.  L.  Enloe,  who  reads  the  gage  once  daily.  The  river  fe 
straight  for  several  hundred  yards  above  and  below  the  station;  the 
bottom  rocky  and  very  rough  on  the  west  side  and  sandy  on  the 
cast  side.  The  current  is  swift  and  considerably  obstructed  by  two 
wide  timber  piers.  The  section  is  constant,  but  not  a  good  one  for 
measurements. 

Bench  mark  No.  1  is  the  top  of  the  angle  block  on  the  lower  chord 
at  the  middle  of  the  first  span  from  the  left  end  of  the  bridge,  on  the 
downstream  side.  Its  elevation  is  23.36  feet  above  gage  datum. 
Bench  mark  No.  2  is  a  standard  copper  bolt  set  in  the  rock  near  the 
end  of  the  tunnel,  on  the  right  bank,  130  feet  from  the  end  of  the 
bridge  and  8  feet  from  the  center  of  the  track.  Its  elevation  is  28.14 
feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  undei 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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Khargt  meamremenU  of  LUUe  Tennessee  River  at  Judson,  N.  C,  in  1904- 


d. 

Hydrographer. 

Area  of 
section. 

Mean, 
velocity. 

Gage 
height 

Discharge. 

B.  S.  Drane 

Sq./eet. 
434 
303 
311 
216 
249 

FL  per  »ec. 
3.58 
3.27 
3.07 
2.02 
2,33 

3.49 
2.95 
2.98 
2.32 
2.53 

Second-feet. 
1,554 

do 

993 

) 

do 

955 

?r30.. 
rl3... 

do 

do 

436 

580 

iaily  gage  height,  in  feet,  of  Little  Tennessee  River  at  Judson,  N.  C,  for  1904' 


Jan.      Feb. 


2.50 
2.52 
2.48 
2.42 
2.99 
2.43 
2.56 
2.62 
2.48 
2.45 
2.66 
2.58 
2.59 
2.52 
2.46 
8.28 
8.35 
3.22 
3.18 
2.84 
2.58 
6.80 
4.28 
3.22 
3.18 
2.59 
2.50 
2.42 
2.45 
2.81 
2.71 


2.66 
2.61 
2.63 
2.48 
2.34 
3.18 
3.30 
3.32 
3.34 
3.28 
3.20 
2.81 
2.81 
3.48 
3.51 
3.22 
3.30 
3.28 
3.30 
3.80 
4.24 
5.38 
4.47 
4.13 
3.91 
3.63 
3.31 
8.14 
3.10 


Mar.  I  Apr. 


3.14  . 

3.08  j 

2.98  i 

3.09 

3.13 

4.20 

6.25 

5.15 

4.40 

4.19 

4.65 

4.25 

4.10 

3.90 

3.96 

3.85 

3.85 

3.W 

3.70 

3.65 

3.60 

4. 72 

5.66 

5.12 

4.40 

4.10 

3.45 


3. 45 

3.40 

3.45 

3.40 

3.50 
3.50 
3.56 
3.40 
3.40 
3.a5 
3.K5 
4.00 
3.90 
3.65 
3.60 
3.60 
3.55 
3.55 
3.50 
3.45 
3.40 
3.35 
3.45 
3.40 
3.35 
3.30 
3.30 
3.25 
3.25 
3.20 
3.20 
3. 15 
3.16 
3.20 


May.    June. 


I 


3.25 

3.15 

8.15 

3.20 

3.20 

3.26 

(«) 

(") 

(«) 

(«) 

(«) 

(«) 

(«) 

3.30 

3.25 

3.20 

3.10 

3.15 

3.15 

3.10 

3.10 

3.0) 

2.95 

2.90 

2.90 

2.95 

2.95 

2.90 

2.85 

2.90 

3.50 


3.30 
3.20 
3.05 
2.95 
2.86 
2.80 
3.25 
3.30 
3.00 
2.90 
2.90 
2.90 
2.80 
2.75 
2.80 
2.65 
2.65 
2. 75 
2.70 
2.90 
2.90 
3.00 
2.80 
2.70 
2.70 
2.80 
2.90 
2.70 
3.20 
2.85 


July.     Aug.     Sept. 


2.80 
2.75 
2.66 
2.60 
2.80 
2.60 
2.60 
2.50 
3.25 
2. 75 
2.65 
2.65 
2.85 
2.60 
2.50 
2.45 
2.70 
2.80 
2.50 
2.46 
2.50 
3.00 
2.80 
2.70 
2.60 
2.50 
2.65 
2.60 
2.55 
2.50 
2.45 


2.76 
2.80 
2.86 
2.75 
2.70 
2.95 
2.75 
3.10 
3.30 
3.20 
4.45 
3.70 
3.45 
3.10 
2.90 
2.85 
2.75 
2.70 
2. 65 
2.60 
2.70 
2.65 
2.55 
2.90 
2.80 
3.00 
3.70 
3.50 
2.90 

2.  as 

2.70 


Oct      Nov.     Dec. 


3.00 
8.10  ' 
2.80 
3.00  I 
3.20  , 
2.80 
2.70 
2.70 
2.60  I 

2.60 : 

2.60 
2.50 
2.50 
2.50 
2.60 
2.50 
2.40 
2.40 
2.40 
2.40 
2.30 
2.40 
2.40 
2.30 
2.30 
2.30 
2.30 
2.40 
2.40 
2.30 


2.20 
2.20 
2.20 
2.20 
2.80 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 
2.10 


I 


2.10 
2.30 
2.60 
2.60 
2.60 
2.30 
2.20 
2.20 
2.20 
2.20 
2.20 
2.60 
2.60 
2.60 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
2.40 

%m 

2.50 
2.30 
2.30 
2.20 
2.20 
2.60 
2.80 
2.50 


2.90 
2.  HO 
2.tX) 
2.<K) 
^.10 
:\  0 
•...^0 
*.'.  70 
:.'Q 
'1. 70 
2.60 
2.  m 
2.50 
2.r>0 
2.o0 

2,ri0 

2.55 
2.46 
2,36 
2.10 
2.36 
2.35 

2.ro 

2.ri0 
2.95 
2,H) 
1».  70 
4.70 
3.70 
3,30 
3.10 


a  Chain  Rtolen. 
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Rating  tabkfor  Little  Tennessee  River  at  Judson^  N.  C,  from  January  1  to  December  SI, 

1904. 


height 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

DischAigc 

Ftet. 

Second-feet. 

Feet. 

Second-feet. 

Feet. 

Second-feet. 

FeeL 

Seeono-jtA 

2.2 

335 

3.4 

1,580 

4.6 

3,580 

6.6 

8,050 

2.3 

405 

3.5 

1,720 

4.7 

3,780 

6.8 

8,540 

2.4 

485 

3.6 

1,860 

4.8 

3,980 

7.0 

9,060 

2.5 

575 

3.7 

2,000 

4.9 

4,180 

7.6 

10,460 

2.6 

675 

3.8 

2,140 

5.0 

4,380 

8.0 

12,200 

2,7 

775 

3.9 

2,300 

5.2 

4,820 

8.5 

14,200 

2.8 

875 

4.0 

2,460 

5.4 

5,260 

9.0 

16,200 

2.9 

985 

4.1 

2,620 

5.6 

5,700 

9.5 

18,450 

3.0 

1,100 

4.2 

2,800 

5.8 

6,140 

10.0 

20,700 

3.1 

1,220 

4.3 

2,980 

6.0 

6,580 

11.0 

26,500 

3.2 

1,340 

4.4 

3,180 

6.2 

7,070 

3.3 

1,460 

4.5 

3,380 

6.4 

7,560 

1 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
37  discharge  measurements  made  during  1896  to  1904.  It  is  well  defined  between 
gage  heights  2.2  and  5  feet.  The  table  has  been  extended  beyond  these  limits- 
Above  gage  height  10  feet  the  rating  curve  is  a  tangent,  the  difference  being  4^  per 
tenth. 

Estimated  monthly  discharge  of  Little  Tennessee  River  at  Judson,  N.  C.,for  1904. 
[Drainage  arca,  676  square  miles.] 


Month. 


January 

February 

March 

April , 

May 

June 

July 

August 

Septembi^r 

October 

November 

December 

The  year 


Discharge  in  w^cond-feet. 


Maximum. 


7,192 


Minimum. 


5,040 

477 

5,216 

437 

7,192 

1,077 

2,460 

1,280 

1,720 

9:^ 

1,460 

725 

1,400 

530 

3,280 

625 

1,340 

4a5 

4a5 

275 

875 

275 

3,780 

275 

275 


Mean. 
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TUCKASEOEE  RIVER  AT  BRYSON,  N.  C. 

Tuckasegee  River  rises  in  the  southwestern  part  of  North  Carolina, 
at  the  base  of  Tennessee  Ridge,  which  separates  Jackson  and  Tran- 
sylvania counties.  It  flows  in  a  northwesterly  direction,  emptying 
into  Little  Tennessee  River  at  Bushnell,  N.  C.  Measurements  of  dis- 
charge are  made  at  Bryson,  2  miles  l)elow  the  mouth  of  Newton  Mill 
Creek.  The  drainage  area  is  largely  rough  and  mountainous  and  cov- 
ered with  forest  growth. 

This  station  was  originally  established  by  E.  W.  Myers,  June,  1896, 
at  the  Southern  Railroad  bridge,  about  3  miles  above  Bryson,  N.  C, 
just  below  Governor  Island  post-oflSce.  This  station  was  abandoned 
March  25,  1897,  on  account  of  the  poor  section.  The  present  station 
was  established  November  7,  1S97,  by  A.  P.  Davis,  at  the  highway 
bridge  in  the  town  of  Bryaon,  N.  C,  2  miles  below  the  mouth  of  New- 
ton Mill  Creek.  The  gage  is  a  vertical  rod  bolted  to  the  north  pier 
on  the  right  bank  at  the  downstream  side  of  the  bridge.  It  is  read 
once  daily  by  J.  M.  Welch.  Discharge  measurements  are  made  from 
the  sidewalk  on  the  downstream  side  of  the  single- span  steel  highway 
bridge.  The  initial  point  for  soundings  is  the  end  of  the  hand  rail  at 
the  left  bank  on  the  downstream  side  of  the  bridge.  The  channel  is 
straight  for  about  600  feet  above  and  below  the  station.  The  water 
i*j  moderately  swift,  but  the  current  is  obstructed  by  the  remnants  of 
two  old  bridge  piers.  The  right  bank  is  low  at  the  bridge  and  over- 
lows  to  a  slight  extent,  but  all  water  passes  l>eneath  the  bridge  and 
ts  approach.  The  right  bank  is  high  and  rocky  and  does  not  over- 
low.  The  bed  is  of  gravel  and  sand  and  is  fairly  constant.  Bench 
nark  No.  1  is  a  copper  bolt  set  in  the  stone  sill  beneath  the  large  win- 
low  in  the  northwest  corner  of  D.  K.  Collins's  brick  store,  about  80 
:eet  east  of  the  northeast  corner  of  the  county  court-house.  The 
?rindow  is  on  the  side  of  the  store  nearest  the  court-house.  The  ele- 
vation of  the  bench  mark  is  22.32  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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Discharge  measuremenls  of  Tackasegee  River  at  Bryson,  N.  C,  in  1904- 


Date. 


February  18  .. 
February  20  .. 
February  23  . . 

March  19 

March  22 

May  26 

August  15 

August  16 

September  30 . 

October  1 

October  12 

December  14.. 


Hydrographer. 


B.  S.  Drane. 

do 

M.  R.  Hall . 
B.  S.  Drane. 

do 

do 

do 

do 

do 

do 

do 

do 


Width. 


Ftet. 
189 
189 
189 
188 
190 
290 
187 
188 
182 
182 
182 
182 


Area  of 
section. 


Sq./eet, 
865 
937 
988 
949 

1,079 
882 
821 
869 
701 
701 
730 
721 


Mean 
velocity. 


Ft.  per  sec. 

0.92 

1.32 

1.82 

1.35 

1.92 

1.07 

1.14 

1.47 

.65 

.60 

.75 

.70 


Gage         IH.«- 
height.     chaige. 


FW. 

Scfow-yt 

1.31 

759 

1.82 

1,239 

2.04 

1,800 

1.74 

1,281 

2.29 

2,068 

1.41 

944 

1.41 

m 

1.65 

1,214 

1.00 

456 

.98 

422 

1.11 

550 

1.05 

502 

Mean  daily  gage  heigld,  in  feet j  of  Tuckasegee  River  at  Bryson,  N,  C,  for  1904. 


Day. 


Jan. 


8. 

9. 
10. 
11. 
I'J. 
13. 
14. 
lo. 
10.. 
17., 
18., 
19.. 
'20.. 
21.. 
22.. 
23.. 
24.. 
26.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1.10 
1.20 
1.10 
1.00 
.90 
1.10 
1.10 
l.Oi> 
1.00 
1.10 
1.26 
1.10 
1.26 
1.10 
1.10 
1.50 
1.60 
1.30 
1.20 
1.20 
1.20 
5.40 
1.90 
1.60 
1.60 
1.50 
1.35 
1.40 
1.40 
1.'20 
1.20 


Feb. 


1.10 

1.40 

1.10 

1.40 

1.50 

1.30 

1.60 

1.25 

1.30 

1.30 

1.20 
1.10 
1.25 
1.10 
1.15 
1.20 
1.90 
2.00 
1.60 
1.50 
1.50 
1.40 
1.30 
1.40 
1.40 
1.30 
1.25 
1.30 
1.70 
1.60 
2.00 
2.80 
2.00 
1.80 
1.70 
1.60 
2.00 
1.70 
1.70 


Mar. 


i.as 

1.70 
1.70 
1.65 
1.50 
1.50 
4.80 
2.65 
2.30 
2.05 
2.10 
1.90 
1.80 
1.40 
2.00 
1.85 
1.80 
l.Ko 
1.70 
1.70 
2.10 
2.10 
3.70 
3.10 
2.70 
2.70 
2.60 
2.30 
2.15 
2.10 
2.00 


Apr. 


1.90 
1.80 
1.75 
1.70 
1.70 
1.80 
2.60 
2.40 
2.10 
1.95 
1.86 
1.80 
1.75 
1.70 
1.70 
1.70 
1.70 
1.60 
1.60 
1.70 
1.70 
1.60 
1.65 
1.50 
1.50 
2.30 
1.80 
1.70 
1.70 
1.70 


May. 


1.60 

1.60 

1.60 

1.65 

1.50 

1.50 

1.50 

8.90 

2.60 

2.10 

1.90 

1.80 

1.80 

1.80 

1.70 

1.60 

1.60 

1.56 

1.55  j 

1.50  ' 

1.60 

1.46 

1.40  I 

1.40  I 

1.40  ' 

1.35  j 

1.35  I 

1.30  , 

1.40  I 

1.60 

.2.00  L 


June. 


1.70 
1.70 
1.60 
1.60 
1.40 
1.40 
2.00 
1.70 
1.60 
1.46 
1.50 
1.40 
1.35 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.56 
1.30 
1.50 
1.30 
1.26 
1.26 
1.40 
1.30 
1.40 
1.95 
1..50 


July. 


1.46 
1.35 
1.25 
1.40 
1.30 
1.25 
1.20 
1.20 
1.60 
1.36 
1.36 
1.30 
1.20 
1.25 
1.15 
1.30 
1.25 
1.20 
1.10 
1.20 
1.30 
1.40 
1.40 
1.40 
1.40 
1.30 
1.20 
1.30 
1.20 
1.20 
1.20 


Aug.     Sept. 


1.40 
1.40 
1.30 
1.30 
1.40 
1.40 
1.80 
1.40 
1.40 
2.00 
2.00 
1.70 
1.50 
1.40 
1.40 
1.50 
1.30 
1.80 
1.26 
1.30 
1.20 
l.SO 
1.30 
1.70 
1.50 
1.50 
1.60 
1.40 
1.30 
1.25 
1.25 


1.30 
1.60 
1.30 
1.40 
1.60 
1.30 
1.20 
1.20 
1.20 
1.20 
1.26 
1.15 
1.15 
1.10 
1.10 
1.05 
1.05 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
.95 
.95 
1.00 
1.00 
1.00 


Oct. 


Not.    Dec. 


I 


1.00 
1.00 

.95 

.96 

.95 

.95 

.95 

.95 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.85 

.90 

.86 

.85 

.85 

.90 

.90 

.90 

.85 

I 
.85  I 

.85  . 

.85  ! 


0.85 

.85 

1.00 

1.10 

1.15 

1.05 

.90 

.90 

.90 

.90 

.90 

.90 

1.25 

1.10 

1.00 

.95 

.95 

.90 

.90 

.90 

.90 

1.10 

1.15 

1.00 

1.00 

.90 

.90 

.90 

.90 

1.50 


1.10 
1.U5 
1.30 
1.10 

l.TO 
l.#) 
1.30 
1.1-^ 
1.25 
1.20 
1.15 
1.10 
l» 
1. 10 

i.o:> 

1.10 
1.10 
1.00 

1.* 

1.00 
1.30 
l.« 
1.80 
2. -JO 
•2.3D 
l.i'^ 
l.<0 
l.» 


LL,  J0HX809, 
kXD  HOYT. 


]        TEITNESSEE   BIVER   DRAINAGE   BASIN. 


135 


Umg  table  far  Tachuegee  River  at  Bryson,  N,  C,,from  January  1  to  December  SI,  1904, 


hei^t. 

Diflchmrge. 

Gage 
height. 

i      Feet. 

Discharge. 
Second-feet. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 
Second-feet. 

FkL 

Second-feet, 

'      Feet. 

Second-feet. 

FeeL 

0.9 

380 

1.9 

1,510 

2.9 

3,250 

3.9 

5,540 

1.0 

460 

2.0 

1,660 

3.0 

3,460 

I       4.0 

5,800 

1.1 

550 

2.1 

1,810 

3.1 

3,670 

4.2 

6,350 

1.2 

650 

2.2 

1,970 

3.2 

3,890 

4.4 

6,920 

1.3 

750 

2.3 

2,130 

3.3 

4,110 

4.6 

7,530 

1.4 

860 

2.4 

2,300 

3.4 

4,330 

4.8 

8,160 

1.5 

980 

2.5 

2,480 

3.5 

4,560 

5.0 

8,800 

1.6 

1,100 

2.6 

2,660 

3.6 

4,800 

5.2 

9,475 

1.7 

.    1,230 

2.7 

2,850 

3.7 

5,040 

5.4 

10,250 

1.8 

1,370 

2.8 

3,050 

3,8 

5,290 

The  above  table  is  applicable  only  for  open-channel  conditions.     It  is  based  prin- 
)ally  upon  discharge  measurements  made  during  1904.     It  is  well  defined. 

Estimated  monthly  discharge  of  Tuckasegee  River  at  Bryson^  N,  C,  for  1904. 
[Drainage  area,  662  square  miles.] 


Month. 


luary 

bruary 

xch 

ril 

y 

le 

y 

gust 

jtember 

tober 

•vember 

cember 

The  year 


Discharge  In  second-feet. 


Maximum.  '  Minimum. 


10,250 

3,a50 

8,160 

2,660 

5,540 

1,660 

1,100 

1,660 

980 

460 

980 

3,050 


10,250 


380 
550 
860 
980 
750 
700 
550 
650 
420 
340 
340 
420 


340 


Mean. 


1,026 

1,103 

2,061 

1,378 

1,286 

942 

743 

921 

586 

383 

457 

805 


Run-off. 


Second-feet 
per  snuare 


974 


1.55 
1.67 
3.11 
2.08 
1.94 
1.42 
1.12 
1.39 
.885 
.579 
.690 
1.22 


1.47 


Depth  in 
inches. 


1.79 
1.80 
3.58 
2.32 
2.24 
1.58 
1.29 
1.60 
.986 
.668 
.770 
1.41 


20. 03 


HIWA8SEE    RIVER   AT   MURPHY,    N.    C. 

The  station  was  established  July  2^1,  1896,  by  E.  W.  Myers.  It  is 
cated  at  the  highway  bridge,  about  80  feet  above  the  Atlanta,  Knox- 
Ue  and  Northern  Kailroad  bridge  and  one-half  niile  above  the  mouth 


\ 
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of    Valley  River.     The  standard  chain  gage,  with  24-inch  box, 
clamped  to  the  top  of  the  downstream  end  of  the  first  iron  floorbe^ 
from  the  right  bank  in  the  space  between  the  bridge  floor  and  *^^ 
lower  chords.     The  length  of  the  chain  from  the  bottom  of  the  weL^ 
to  the  index  is  27.05  feet.     The  gage  is  read  once  each  day  by  Wilk  j^ 
Mingus.     Discharge  measurements  are  made  from  the  sidewalk  orv  tk 
upstream  side  of  the  single-span  •  highway  bridge.     The  bridge  i^  jg^ 
feet  long,   supported    by   stone  abutments.     The   initial    point  for 
soundings  is  the  end  of  the  iron  hand  rail  on  the  right  bank,  upstream 
side  of  the  bridge.     The  channel  is  straight  for  about  600  feet  above 
and  below  the  station.     The  right  bank  is  high  and  rocky  and  will  not 
overflow.     The  left  bank  will  overflow  for  a  short  distance  around  the 
abutment.     The  bed  of  the  stream  is  rocky  and  rough  and  makes 
soundings  uncertain.     The  bed  is  permanent  and  the  flow  is  rapid. 

Bench  mark  No.  1  is  the  downstream  side  of  the  top  of  the  stone 
pier  at  the  right  bank,  22.55  feet  above  gage  datum.  Benchmark 
No.  2  is  the  top  of  the  downstream  end  of  the  first  iron  floorbeam 
from  the  right  end  of  the  bridge;  its  elevation  is  25.05  feet  above 
gage  datum.  Bench  mark  No.  3  is  a  cut  with  large  nail  on  a  large 
white-oak  tree  in  the  grounds  of  the  Atlanta,  Knoxville  and  Northern 
Railroad  station,  on  the  left  side  of  the  street  leading  from  the  high- 
way bridge  to  the  town  and  325  feet  from  the  end  of  the  bridge,  l^ 
elevation  is  31.57  feet  above  gage  datum.  Bench  mark  No.  4  is  a  cop- 
per plug  set  in  the  solid  rock  on  the  right  side  of  the  river,  100  feet 
from  the  water's  edge,  10  feet  uphill  from  the  foot  of  the  hill  and  500 
feet  up  the  river  from  the  bridge.  Its  elevation  is  21.31  feet  above 
gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 


Discharge  measurements  of  Hiwassee  River  at  Murphy ^  N,  C,  in  1904- 


Date. 


Hydrogrrapher. 


February  22  . . .    M.  R.  Hall 

February  24 do 

March  1 O.  P.  Hall.. 

March  2 do 

May  12 1 do 

June  29 do 

AugUBt  29 do 

OctoljerB , do 


Decern  l)er  15. 


M.  R.  Hall 


Width. 


172 
168 
168 
168 
168 
167 
164 
156 
162 


Area  of 
section. 

Mean 
velocity. 

liei^^t. 

1 

S^l./ret. 
562 

FL  per  9ec. 
3.55 

FceL 
6.63 

441 

2.58 

6.00 

392 

1.69 

5.54 

386 

1.67 

5.54 

403 

1.87 

5.66 

366 

1.75 

5.53 

318 

1.08 

5.10 

259 

.71 

4.80 

266 

1.08 

5.02 

Dis- 


1,996 
1,138 
661 
W4 
754 
639 
344 
183 
3S7 
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Mean  daily  gage  height,  in  feel,  of  Hivxu9ee  River  at  Murphy,  N.  C.,for  1904. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

5.25 
5.10 
5.10 
6.05 
5.45 
5.10 
6.10 
5.06 
6.15 
5.26 
5.10 
6.10 
5.26 
6.10 
6.00 
5.00 
5.36 
5.35 
5.00 
4.96 
4.96 
5.20 
5.06 
5.06 
5.15 
6.00 
4.96 
4.95 
5.06 
5.20 
4.95 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

4.90 
4.90 
5.05 
4.95 
4.90 
4.85 
5.00 
4.85 
4.90 
4.90 
4.95 
6.05 
5.05 
5.10 
5.00 
5.00 
5.70 
5.35 
5.20 
6.L5 
5.10 
5.20 
6.30 
5.70 
5.45 
5.35 
5.25 
5.20 
5.20 
5.05 
5.20 

5.15 
5.10 
5.25 
5.10 
6.10 
5.10 
5.15 
6.00 
5.50 
5.45 
5.40 
5.35 
6.25 
5.20 
5.60 
5.40 
5.30 
5.25 
5.25 
6.05 
5.70 
6.55 
6.40 
6.00 
5.75 
6.60 
5.60 
6.50 
5.46 

5.50 
5.50 
5.55 
5.55 
5.45 
5.40 
7.80 
6.60 
6.15 
5.90 
6.00 
5.75 
5.70 
6.25 
6.00 
5.75 
5.70 
5.66 
5.60 
5.50 
5.50 
6.50 
7.40 
7.35 
6.60 
6.35 
6.85 
6.10 
6.60 
5.90 
5.80 

5.75 
5.70 
5.60 
5.56 
5.55 
6.50 
5.95 
6.50 
6.96 
6.06 
5.95 
5.80 
5.70 
5.65 
5.60 
6.65 
5.55 
5.66 
5.50 
5.45 
5.60 
5.46 
6.40 
5.40 
5.40 
5.40 
6.75 
5.60 
6.66 
6.60 

5.45 
5.40 
5.45 
5.45 
5.50 
5.45 
5.40 
5.55 
5.66 
6.06 
5.80 
5.70 
5.'60 
5.55 
5.55 
5.45 
5.46 
5.46 
5.40 
6.36 
5.35 
5.30 
5.30 
5.30 
6.i5 
6.26 
6.26 
6.20 
5.20 
5.20 
6.10 

5.60 
,5.35 
5.30 
5.25 
5.20 
6.15 
6.85 
5.65 
5.86 
5.25 
5.25 
5.35 
5.20 
5.15 
5.15 
6.10 
5.10 
5.10 
5.10 
5.66 
5.30 
5.20 
5.16 
5.10 
5.05 
5.25 
5.60 
6.10 
,    6.85 
5.30 

1 

5.60 
6.20 
5.05 
6.05 
5.06 
6.66 
5.15 
5.86 
5.45 
5.26 
5.65 
5.45 
5.50 
5.26 
7.25 
5.46 
5.25 
5.16 
5.10 
6.46 
5.20 
5.10 
6.10 
5.60 
5.36 
6.10 
6.60 
5.30 
5.15 
5.10 
5.10 

5.20 
5.10 
5.06 
5.30 
5.55 
6.15 
5.10 
5.06 
5.00 
5.00 
5.00 
4.95 
4.96 
4.96 
4.96 
4.90 
4.90 
4.90 
4.85 
4.85 
4.96 
4.90 
4.90 
4.86 
4.85 
4.86 
4.86 
4.85 
4.86 
4.85 

4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.75 
4.76 
4.76 
4.76 
4.75 
4.76 
4.70 
4.75 
4.75 
4.76 
4.75 
4.80 
4.80 
4.80 
4.75 

4.75 
4.76 
4.80 
5.00 
4.95 
4.90 
4.80 
4.80 
4.80 
4.80 
4.80 
4.80 
5.00 
5.00 
5.00 
4.90 
4.80 
4.80 
4.85 
4.85 
4.80 
4.90 
4.90 
4.96 
4.85 

4.a'> 

4.85 
4.80 
4.80 
5.26 

5.16 

6.00 

5.65 

5.15 

5.15 

6.96 

ft 

5.40 
5.15 

1. 

5.10 

1 

5.15 

5.15 

2. 

5.00 

1 

5.05 

4 

5.05 

S 

5.00 

jS 

5.00 

17 

5.05 

18. 

6.06 

19 

5.05 

il 

6.00 

a 

4.95 

a 

4.96 

t 

4.96 

i.. 

5.00 

\. 

5.25 

t.. 

6  15 

6  10 

6.45 

t 

6.66 



5.40 
5.30 

Uii'mg  table  for  Hiwassee  River  at  Murphy,  N,  C,  from  Jantutry  J  to  December  31, 1904. 


height. 

Discharge. 

Gage 
height. 

Discharge.  ! 

i 

Gage 
height. 

Dii^charge. 

he'igllt. 

Discharge. 

fM. 

Second/eH. 

Psct. 

Second-feet. 

F^ct. 

Second/eet. 

Fsd. 

1 

Second-feet 

4.8 

190 

5.6 

710 

6.4 

1,690 

7.2 

3,130 

4.9 

235 

5.7 

800 

6.5 

1,850 

7.3 

3,330 

5.0 

285 

5.8 

900    1 

6.6 

2,020 

7.4 

3,540 

5.1 

340 

5.9 

1,010 

6.7 

2,190 

7.5 

3,750 

5.2 

400 

6.0 

1,130 

6.8 

2,370 

7.6 

3,960 

5.3 

470 

6.1 

1,260 

6.9 

2,550 

7.7 

4,180 

5.4 

540 

6.2 

1,400 

7.0 

2,740 

7.8 

4,400 

5.5 

620 

6.3 

1,540 

7.1 

2,930 

i 

^  The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
^^  <li8charge  measurements  made  during  1900  to  1904,  inclusive.  It  is  well  defined 
'^tween  gage  heights  4.8  feet  and  6.8  feet.  The  table  has  been  extende<l  above 
5^  height  6.8  feet.  Above  gage  height  7.6  feet  the  rating  curve  is  a  tangent,  the 
^i^erence  being  220  i)er  tenth. 
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EHimaled  monthly  discharge  of  Hivjossee  River  at  Murphy ,  N,  C,  for  1904, 
[Dra1na«re  area,  410  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Dischan^  in  second-feet. 


Maximum. 


1,540 

1,935 

4,400 

1,850 

1,260 

2,460 

1,330 

3,230 

665 

190 

435 

1,770 


4,400 


Minimum. 


212 
340 
540 
540 
400 
312 
260 
312 
212 
150 
170 
260 


150 


Mean. 


401 
671 
1,303 
777 
605 
532 
380 
573 
282 
176 
224 
438 


530 


Run-off. 


^2Il;I~^;  Depth  to 


0.978 

1.64    j 

3.17    I 

1.90    i 

1.48    I 

1.30    I 

.927' 

1.40    I 

.688  I 

.429  ' 

.546  I 

1.07    i 


1.13 
1.77 
3.66 
2.12 
1.71 
1.45 
1.07 
1.61 
.768 
.495 
.609 
1.23 


1.29        1 


HIWASSEE   RIVER  AT   RSLIANCE,  TENN. 

This  station  was  established  August  17,  1900,  by  O.  P.  Hall.  It  is 
located  at  the  Atlanta,  Knoxville  and  Northern  Railroad  bridge,  near 
the  ferry  landing.  The  gage  consists  of  a  vertical  rod,  reading  from 
zero  to  10  feet,  fastened  to  an  oak  tree  on  the  right  bank,  150  feet 
above  the  railroad  bridge  and  40  feet  below  the  ferry  landing,  and  a 
5-foot  section,  reading  from  10  to  15  feet,  attached  to  a  sycamore  tree 
on  the  downstream  side  of  the  road  leading  tD  the  ferry,  about  ^ 
feet  from  the  river.  The  gage  is  read  once  each  day  by  C.  V.  Higdoo. 
Discharge  measurements  are  made  from  the  railroad  bridge  and  from 
the  wooden  trestles  on  both  banks.  The  railroad  ti*aek  is  about  34 
feet  above  low  water.  The  initial  point  for  soundings  is  the  center  of 
the  heavy  bolt  or  bridge  pin,  about  1  foot  from  the  end  of  the  bridge 
on  the  right  bank,  downstream  side.  This  point  is  also  at  the  center 
of  the  pier  on  the  right  bank.  Above  the  station  the  channel  makev^ 
a  sharp  bend  to  the  east  for  a  distance  of  800  feet.  Below  the  station 
the  channel  makes  a  sharp  bend  to  the  west  for  about  1,000  feet.  At 
ordinary  stages  the  river  is  about  350  feet  wide  at  this  point,  and  the 
section  is  a  fairly  good  one.  The  water  is  held  back  by  a  ledge  of 
rock  below  and  is  rather  sluggish  at  low  stages.  Discharge  mea:>ure' 
ments  at  low  stages  can  be  made  at  a  ferry  near  Wetmore,  6  niil^ 
below.  Both  banks  overflow,  but  all  water  passes  beneath  the  bridge 
and  its  approaches. 


»HN80N, 
lOYT. 
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ich  mark  No.  1  is  a  cut  in  a  hickon'^  tree  on  the  right  bank  of  the 
about  75  feet  upstream  from  the  bridge.  Its  elevation  is  5.82 
bove  the  zero  of  the  gage.  Bench  mark  No.  2  is  the  top  of  the 
stream  iron  girder  under  the  cross-ties  at  a  point  about  40  feet 
the  end  of  the  bridge  on  the  right  bank.  Its  elevation  is  23.90 
bove  the  zero  of  the  gage.  Bench  mark  No.  3  is  the  top  of  the 
>ne  of  the  right-bank  pier  on  the  upstream  side  of  the  bridge, 
ovation  is  19.26  feet  above  the  zero  of  the  gage.  Bench  mark 
is  a  copper  plug  set  in  a  stone  post  flush  with  the  surface  of  the 
id  at  the  south  end  of  C.  V.  Higdon's  house,  under  the  south 
)w.  This  house  stands  on  the  right  bank,  about  50  feet  up  from 
»ot  of  the  hill,  600  feet  north  of  the  right-bank  end  of  the  bridge 
pposite  a  point  on  the  river  about  300  feet  above  the  bridge.  Its 
:ion  is  27.16  feet  above  the  zero  of  the  gage. 
;  observations  at  this  station  during  1904  have  been  made  under 
Irection  of  M,  R.  Hall,  district  hydrographer. 

Discharge  measurements  of  IRwassee  River  at  Reliance^  Tenn.,  in  1904* 


)ate. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean       1     Gaxe 
velocity,    i    height. 

Dis- 
charge. 

iry  24... 
iry  25  . . . 

0.  P.  Hall 

Feet. 
332 
331 
304 
308 
302 
302 
299 

Sq.feet. 
2,197 
2,145 
2,017 
1,968 
1,855 
1,864 
1,656 

Fl.  per  9CC. 

1.45 

1.23 

1.36 

.82 

.55 

.53 

.25 

Feet. 
2.32 
2.10 
2.10 
1.64 
1.30 
1.28 
.75 

Second/l. 
3,177 

do 

2,632 
2,735 
1,607 

iry  25... 
5 

M.  R.  Hall 

0.  P.  Hall 

b25 

do 

1,012 

t26..... 

do 

994 

tr  10 

do 

418 
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Mean  daily  gage  height,  in/eel,  of  Iliivassee  River  at  Reliance,  Tenn.y/or  1904^ 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

1.00 
1.00 
1.10 
1.30 
1.40 
1.30 
1.40 
1.10 
1.10 
1.00 
1.10 
1.20 
1.30 
1.30 
1.30 
1.20 
1.60 
1.80 
1.50 
1.40 
1.30 
1.70 
3.60 
2.30 
1.90 
1.60 
1.60 
1.40 
1.40 
1.40 
1.30 

1.30 
1.40 
1.40 
1.30 
1.30 
1.20 
1.20 
2.10 
2.00 
1.70 
1.60 
1.60 
1.50 
1.40 
1.60 
1.60 
1.50 
1.50 
1.60 
2.30 
2.00 
2.70 
3.10 
2.50 
2.10 
1.90 
1.80 
1.80 
1.80 

1.80 
1.80 
1.70 
1.70 
1.70 
1.60 
2.20 
3.20 
2.50 
2.10 
2.10 
2.10 
1.90 
2.20 
2.60 
2.20 
2.00 
1.90 
1.85 
1.80 
1.80 
3.10 
4.30 
4.30 
3.30 
2.80 
2.80 
2.60 
2.40 
2.20 
2.40 

2.40 
2.00 
1.90 
1.85 
1.80 
1.80 
2.00 
2.10 
2.80 
2.30 
2.30 
2.00 
2.00 
1.85 
1.80 
1.85 
1.75 
1.75 
1.70 
1.66 
1.70 
1.70 
1.60 
1.60 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

1.60 

26 

1.70 

27 

2.20 

28 

1W 

29 

1.80 

30 

1.75 

31 

May.    Jane.  I  July,  i  Aug.     Sept. 


1.65 
1.60 
1.60 
1.30 
1.20 
1.60 
1.56 
1.30 
3.20 
2.30 
2.05 
1.90 
1.80 
1.75 
1.75 
1.65 
1.60 
1.60 
1.55 
1.50 
1.50 
1.45 
1.40 
1.40 
1.40 
La^i 
1.35 
1.30 
1.30 
1.30 
1.60 


1.90 
1.60 
1.45 
1.45 
1.40 
1.25 
1.30 
1.85 
1.56 
1.40 
1.25 
;.30 
1.35 
1.20 
1.20 
1.15 
1.15 
1.16 
1.15 
1.15 
1.60 
1.40 
1.40 
1.20 
1.15 
1.20 
1.30 
1.50 
1.60 
1.70 


1.50 
1.25 
1.15 
1.10 
1.10 
1.55 
1.20 
1.15 
1.10 
1.40 
1.-20 
1.40 
1.50 
1.30 
1.10 
.90 
1.10  I 
1.12 
1.20  I 
.90  1 
.^  I 
1.40  I 
1.50 
1.20  I 
1.18  j 
1.22  I 
1.16 
1.10 
1.40 
1.15 
1.16 


1.10  I 

1.60  I 

1.25  ■ 

1.60  ' 

1.16 

2.50 

1.60 

1.65 

1.45 

1.60 

1.60 

1.60 

1.45 

1.45 

1.40 

2.10 

1.60 

1.36 

1.35 

1.35 

1.40 

1.25  ' 

1.25, 

1.10  ' 

1.36  I 

1.30 

1.10  I 

1.50  ' 

1.80  I 

1.20 

1.10  I 


1.10 

1.20 

1.05 

1.00 

1.45 

1.40 

1.15 

1.06 

1.00 

.90 

1.00 

.95 

.95 

.92 

.90 

.90 

.85 

.85 

.80 

.80 

.90 

.95 

.85 

.90 

.80 

.80 

.80 

.80 


Oct.  I  Nov.    Deo. 


0.80  j 

.75  1 
.80- 
.80  ' 
.80  I 
.78 

.75  1 

I 

.72; 

.76  1 
.75  j 
.75  I 
.75  i 
.75  I 
.?2 
.72  I 
.72  I 
.72  , 
.72  1 

.Toi 
.70 
.70  I 

::! 

.70  I 

.  to 

.75  1 
.75  i 


.80 


0.75 
.75 
.75 
.85 
1.00 
l.OO 
.90 


.85 
.80 
.80 
.80 
.95 
1.00 
1.05 
.90 


.85 
.85 
.85 
.95 
1.00 
1.20 
1.00 
.90 
.90 
.85 
.85 
1.20 


1.20 
1.30 
J.fiQ 
1.50 
1.30 
2.50 
1.70 
1.40 
1.30 
1.20 
1.25 
1.20 
L15 
1.10 
1.10 
1.10 
1.10 
1.15 
1.15 
1.15 
1.05 
1.00 
1.00 
1.05 
1.30 
1.35 
l.« 
2.50 
2.© 
1.70 
1.50 


Rating  table  for  Hiwassee  River  at  Reliance,  Tenn,,from  January  1  to  December  SI,  1904- 


Gage 
height. 

Discharge. 

1     Gage 
1    height. 

Discharge 

Feet. 

Second/vet. 

1      FcH, 

Secxmd/ed. 

2.7 

4,410 

,        3.7 

8,080 

2.8 

4,  745 

3.8 

8,475 

2.9 

5,090 

3.9 

8,875 

3.0 

5,445 

4.0 

9,280 

3.1 

5,805 

4.1 

9,685 

3.2 

6,170 

4.2 

10,090 

3.3 

6,540 

4.3 

10,500 

3.4 

6,915 

3.5 

7,300 

3.6 

7,690 

The  aV)ove  table  is  applicable  only  for  open-channel  conditions.  It  is  Utned  upon 
7  discharge  measurements  made  during  1904  and  1  measurement  made  in  1901.  1^ 
19  well  defined  between  gage  \\ev^Vv\a  Q.I  locA,  ^ud  2.3  feet 
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Estimated  mtmthly  discharge  of  Hivxissee  River  at  Reliance,  Teim.,  for  1904* 
[Drainage  area,  1,180  sKiuare  miles.] 


Month. 


ry. 


iber. 

r 

ber. 
ber  . 


The  year  , 


Diacbarge  in  second-feet. 


Run-off. 


Maximum. 

Minimum. 

7,690 

655 

5,805 

895 

10,500 

1,525 

4,  745 

1,525 

6,170 

895 

2,165 

833 

1,4;^5 

550 

3,780 

770 

1,263 

460 

460 

380 

895 

420 

4,090 

655 

10,500 

380 

Mean. 


Second-feet 

persQuare 

mile. 


1,402 

1,962 

3,563 

2,217 

1,635 

1,169 

930 

1,280 

625 

412 

562 

1,281 


1,420 


1.19 
1.66 
3.02 
1.88 
1.39 
.991 
.788 
1.08 
.530 
.349 
.476 
1.09 


1.20 


Depth  in 
inches. 


1.37 
1.79 
3.48 
2.10 
1.60 
1.11 
.908 
1.24 
.591 
.402 
.531 
1.26 


16.  38 


VALLEY   KIVER  AT   TOMOTLA,    N.    C. 

s  station  was  e.stablished  June  29,  1904,  b}^  M.  R.  Hall.  It  is 
d  at  a  footbridge  about  250  feet  below  a  public  road  ford  and 
ards  from  Tomotla,  N.  C,  and  5  miles  above  Murphy,  N.  C. 
rage  is  a  vertical  timber  10  feet  long,  graduated  to  feet  and 
5,  fastened  to  a  pine  timber  which  is  spiked  to  the  upstream  side 
laple  tree  on  the  right  bank  about  50  feet  below  the  ford.  It  is 
once  each  day  b}^  J.  T.  Hayes.     Discharge  measurements  are 

from  the  single-span  footbridge,  the  floor  of  which  is  10  to  15 
iK)ve  low  water.  The  initial  point  for  soundings  is  the  upstream 
of  abutment  next  to  the  water  on  the  right  bank.  The  channel 
Light  for  about  500  feet  above  and  for  1,000  feet  below  the  station, 
urrent  is  moderately  swift.  Both  banks  are  high  and  rocky,  and 
ot  liable  to  overflow.  The  bed  of  the  stream  is  composed  of 
but  there  is  a  fairly  smooth  and  permanent  section.  There  is 
•ne  channel  at  all  stages.  Bench  mark  No.  1  is  a  cross  on  the 
of  a  large  spike  driven  into  the  downstream  side  of  an  elm  tree 

10  feet  upstream  from  gage.  Its  elevation  is  8.50  feet  above 
iro  of  the  gage.  Bench  mark  No.  2  is  a  cross  on  a  point  of  rock 
pring  on  right  bank  about  50  feet  above  the  foot  bridge.  Its 
bion  is  3  feet  above  the  zero  of  the  gage. 

B  observations  at  this  station  during  1904  have  been  made  under 
irection  of  M.  R.  Hall,  district  hydrographer. 
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Discliar ge  measurements  of  Valley  Hirer  at  Tomatla^  N.  C,  in  1904^ 


Date. 

Hydrographer. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height 

Dij^ 

May  13 

June  29 

0.  P.  Hall 

FeeL 
68 
57 
55 
55 

Sq./eeL 

145 

117 

106 

88 

FL  per  see. 

1.42 

.71 

.70 

.36 

Ftei. 

1.76 

1.17 

1.12 

.80 

Seamd'fi. 
206 

do 

83 

A  ugust  29 

do 

74 

October  6 

do 

32 

1 

[ 


Mean  daily  gage  height j  in  feet,  of  Valley  River  at  TomoUa,  N.  C,  for  J 904. 


Day. 


8 

4 

d 

ft..... 
7..... 

ft 

10 

11.... 

12 

la 

Ifi,,... 
10 


JuiF« 

Aug. 

SepL 

Oct 

Nov. 

De«.^ 

1.10 

1.30 

HO 

0.00 

0.70 

LTD 

LW) 

1.10 

LIO 

.DO 

.70 

1.70 

.65 

1.10 

LIQ 

.00 

.M 

^40 

l.OD 

1.10 

LIO 

.eo 

.90 

i.eo 

L30 

1. 10 

L10 

.00 

LOO 

2.10 

1.00 

LiO 

LIO 

.00 

LOO 

100 

LOT 

l.JO 

LIO 

.M 

.90 

l.iil 

LOO 

L4I) 

LIO 

.85 

.00 

1.60 

L30 

1.30 

LOO 

.«5 

.90 

i.m 

HO 

1/iO 

LOO 

.es 

.M 

L«0 

LOO 

1.20 

LOO 

.i© 

.90 

LOO 

L20 

1.10 

LOO 

,«fi 

LOO 

LfiO 

LOO 

LIO 

1.00 

.flO 

1.00 

1.60 

LOO 

LIO 

.05 

.so 

LOO 

L40 

.a-j 

4.00 

.% 

.m 

.»     1..W  II 

,96 

2.00 

.S6 

.w 

.90 

a.»| 

Day. 


17 
IS 
10 
20 
21 

n 

24 

^ 

2S 
27 
2i 
29 
30 
%\ 


July. 


LOO 

LOO 
.9A 

LOO 
L40 
1,10 
LID 
LIO 
LIO 
LOO 
L2D 
LOO 
LOO 
LOO 


Awg. 


L40 
LSO 
1.20 
L30 
L20 
L20 
2:00 
L40 
L90 
L30 
LSO 
1.30 

Lao 
Lao 

1.10 


gept 


0.06 

.% 

.90 
.00 
.00 

.w 

.00 

.90 
.TO 
.TO 
.1)0 


Oet 


aw 

.80 
.76 
,75 
.7ft 

.76 
.76 
.7& 

.75 
.ra 

.Tfi 
,70 
.70 
.TO 
.70 


Not. 


0.90 
.30 
.90 
LOO 
LOO 
LOO 
LOO 
LOO 
LOT 
LOO 
LOO 
LOO 
LOO 
2.» 


Dec. 


LV 
Lac 

L» 
1.3D 
L» 
L« 
1.20 
1.90 

L«e 

LSO 
2.20 

%m 

100 
L« 
Ltt 


Rating  table  for  Valley  River  at  Tomotla,  N.  C,  from  July  1  to  December  SI,  J 904. 


Gage 
height. 


FC€t. 

0.7 

.8 

.9 

1.0 

1.1 


Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

22 

1.2 

32 

L3 

44 

1.4 

57 

1.5 

72 

1.6 

Discharge. 

Gage 
height. 

Second -feet. 

J^ct. 

88 

1.7 

106 

1.8 

126 

1.9 

147 

2.0 

169 

2.1 

Discharge. 

Second-feet. 
192 
217 
243 
270 
298 


Gage 
height 


Feet. 
2.2 
2.3 
2.4 
2.5 
2.6 


Dijfcharge. 


Sectrnd-feeL 
327 
357 
388 
420 
452 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
four  discharge  measurements  made  durinj;  1904.  It  is  fairly  well  defined  between 
gage  heights  0.70  feet  and  1.75  feet.  The  table  has  been  extended  above  gage  height 
1.75  feet  to  2.60  feet. 


liLL,  JOHNSON, 
MD  UOYT. 
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EstimaUd  monthly  discharge  of  Valley  River  at  Tomotla,  N.  C,  for  J 904* 


Month. 


foly 

September 
tetober.. 
rovember 
teoember 


Discharge  In  second-feet. 


Maxlmmn.    Minimum.       Mean 


126 

1,000 

72 

44 

357 

452 


50 
72 
44 
22 
22 
88 


65.6 
13.3 
55.2 
32.9 
59.5 
18.1 


NOTTELY    RIVER  NEAR  RANGER,  N.  C. 

This  station  was  established  February  16,  1901,  by  O.  P.  Hall.  It 
I  located  at  the  wooden  wagon  bridge  one-half  mile  from  the  railroad 
tation  at  Ranger,  N.  C,  and  one-fourth  mile  below  the  Atlanta, 
[noxville  and  Northern  Railroad  bridge.  The  vertical  gage  is  a 
-inch  by  3-inch  pine  board  in  two  sections,  each  8  feet  long,  fastened 

0  the  left-hand  side  of  the  first  wooden  pier  from  the  right  bank. 
?he  gage  is  read  once  each  day  by  A.  D.  Kilpatrick.  Discharge 
oeasurements  are  made  from  the  wagon  bridge,  a  wooden  structure  of 
hree  spans  supported  by  two  wooden  piers  and  two  .stone  abutments; 
lie  center  span  is  55  feet  long  and  the  end  spans  are  each  36  feet 
long.  The  floor  of  the  bridge  is  al>out  20  feet  above  low  water.  The 
initial  point  for  soundings  is  the  inside  face  of  the  stone  abutment  on 
the  right  bank.  The  bridge  is  at  a  flat  bend  in  the  river,  the  channel 
curving  slightly  above  and  below  the  station  for  600  feet.  The  right 
bunk  is  high,  rocky,  and  is  somewhat  wooded,  and  will  overflow 
(round  the  end  of  the  bridge  for  about  50  feet  only.  The  left  bank 
is  low  and  will  overflow  for  a  distance  of  700  feet  at  a  gage  height  of 
it)m  15  to  18  feet.  The  bed  of  the  stream  is  of  gravel  and  sand  and 
'fobably  shifts  considerably.  The  current  is  somewhat  broken  and 
lingular,  caused  mostly  by  the  piers.  There  is  a  moderate  velocit}' 
ad  a  depth  of  from  2  to  5  feet  at  low  stages. 

Bench  mark  No.  1  consists  of  the  heads  of  large  wire  nails  driven 

1  the  top  of  the  downstream  end  of  the  wooden  cap  on  the  left  bent 
t  the  wooden  pier  nearest  the  right  bank  of  the  river.  Its  elevation 
i  20.05  feet  above  the  zero  of  the  gage.  Bench  mark  No.  2  is  a  cut  on 
'  maple  tree  18  inches  in  diameter,  25  feet  from  the  upstream  side  of 
he  bridge  on  the  right  bank,  25  feet  from  the  edge  of  the  water.  Its 
-levation  is  15  feet  above  the  zero  of  the  gago.  Bench  mark  No.  »3  is 
i  cut  on  red  oak  tree  about  15  inches  in  diameter  on  the  left  bank 


144 


STREAM   MEASUREMENTS    IN    1904,  PART   V. 


[ko.  121 


of  the  river,  35  feet  from  the  end  of  the  bridge  near  the  downstream  h 
side  of  the  road.     Its  elevation  is  17.27  feet  above  the  zero  of  the  gage,  j^ 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  meamremerUs  of  Noddy  River  near  Ranger ^  N,  C,  in  J 904* 


Date. 

Hydrographer. 

Area  of 
section. 

Mean 
velocity. 

Gtkge 
height. 

DiBChai^e. 

March  1 

0.  P.  Hall 

Sq.feft. 
236 
240 
198 
176 
190 

Ft.  per  gee. 

1.58 

1.47 

1.12 

.69 

.97 

f^eL 
3.40 
3.35 
2.75 
2.30 
2.58 

Seeond'JL 
373 

May  14 

do 

353 

August  30 

do 

222 

October  7 

do 

121 

December  16 

M.  R.  Hall 

1B4 

Mean  daily  gage  heightf  in  feet,  of  Nottely  River  near  Ranger,  N.  C.^for  1904, 


Day. 


Jan. 


10 

n 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2f> 

26 

27 

28 

29 

30 

31 


2.80 
2.80 
2.80 
2.70 
2.70 
2.60 
2.80 
2.70 
2.70 
2.60 
2.60 
2.60 
2.60 
2.50 
2.70 
2.80 
4.00 
3.20 
3.80 
3.00 
3.00 
3.00 
5.00 
4.00 
3.80 
3.40 
3.20 
3.00 
3.00 
3.00 
2.80 


Feb. 


Mar. 


3.00 

2.90  ! 

2.90 

3.40 

3.20 

3.00 

3.00 

4.50 

3.60 

3.20 

3.30 

3.30 

3.10 

3.00 

3.30 

3.10 

3.00 

3.00 

3.00 

4.80 

3.80 

6.60 

5.00 

4.30 

3.80 

3.70 

3.60 

3.50 

3.30 


8.40 
3.40 
3.90 
8.30 
3.80 
3.20 
8.30 
5.10 
4.50 
4.00 
4.00 
3.80 
3.30 
4.40 
4.00 
3.70 
3.70 
3.70 
3.60 
3.40 
3.30 
5.40 
6.70 
6.40 
5.20 
5.10 
5.00 
4.50 
4.10 
4.00 
3.90 


Apr. 

3.80 
3.70 
8.60 
8.50 
3.40 
8.30 
4.20 
5.60 
5.00 
4.50 
4.00 
3.80 
3.70 
3.60 
3.60 
3.50 
3.40 
3.50 
3.50 
3.50 
3.40 
?.40 
3.40 
3.30 
3.30 
3.80 
3.70 
3.70 
3.40 
3.40 


May. 


3.30 
3.80 
3.30 
3.30 
3.30 
8.20 
3.20 
3.80 
4.60 
3.90 
3.70 
8.40 
3.40 
8.30 
3.30 
3.10 
3.10 
3.10 
3.10 
3.10 
3.00 
3.00 
3.00 
2.90 
3.00 
2.90 
2.90 
2.90 
2.90 
5.40 
3.80 


June. 


3.  SO 
3.80 
8.00 
2.90 
2.90 
2.80 
7.30 
4.70 
3.70 
3.00 
2.90 
3.00 
2.90 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
2.70 
2.90 
3.00 
2.80 
2.70 
2.70 
2.70 
2.80 
3.20 
4.60 
3.20 


July. 

2.90 
2.70 
2.50 
2.40 
2.40 
2.90 
2.70 
2.70 
3.00 
2.80 
2.60 
3.10 
2.20 
2.70 
2.60 
2.40 
2.60 
2.60 
2.60 
2.40 
2.40 
4.20 
2.80 
2.60 
8.10 
2.80 
2.60 
2.80 
2.60 
2.60 
2.60 


Aug. 


3.40 
3.00 
2.80 
2.80 
3.60 
3.00 
2.80 
6.00 
3.50 
3.10 
4.00 
3.80 
3.40 
2.90 
3.90 
3.10 
2.90 
2.70 
2.70 
2.70 
2.70 
2.70 
2.60 
3.50 
2.90 
2.80 
2.70 
3.20 
2.70 
2.70 
2.70 


Sept. 


2.70 
2.60 
2.  GO 
2.70 
4.10 
3.00 
2.80 
2.70 
2.60 
2.50 
2.60 
2.60 
2.50 
2.50 
2.40 
2.30 
2.30 
2.30 
2.30 
2.30 
2.20 
2.20 
2.20 
3.00 
2.60 
2.30 
2.30 
2.30 
2.80 
2.30 


Oct.   I  Nov.  j  Dec, 


2.30 
2.80 
2.80 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 


2.20 

2.20  I 

2.20 

2.40  I 

2.30  j 

2.30  I 

2.30 

2.30 

2.30 

2.30 

2.30 

2.30 

2.40 

2.40 

2.40 

2.40 

2.40 

2.30 

2.30 

2.30 

2.30, 

2.30 

2, 30  I 

2.20 

2.20  ' 

2.20 

2.20, 

2.20, 


2.80 
2.« 
2.40 
2.N0 
4.10 
S.60 
UO 
3.00 
2.90 
2.W 
1» 
2.« 
2.70 
2.0 
3.00 
2.90 
2.80 
2.70 
2.70 
2.70 
2.70 
2.00 
l-'JO 
2.  TO 
2.«) 
2.80 
2.» 
4.70 
3.40 
3.10 
3.00 
I "i . 


2.20 


UU  JOHNSOX, 
AXD  HOYT. 
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aiing  table  for  NoUdy  River  near  Ranger,  X.  C,  from  January  1  to  December  SI,  1904. 


G«ffe 
leicht. 


heigl 


Fui. 
2.2 
2.3 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 


DifichaiKe. 


Second-feet. 
101 
120 
141 
162 
184 
206 
228 
250 
272 


heiiSt.   j  I>i'*harKe. 


Frft. 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.7 
3.8 
3.9 


Second-feet. 
2a5 
320 
:U6 
373 
402 
432 
464 
496 
528 


height. 


Feet. 
4.0 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 
4.8 


7     I 


1  Discharge. 

Gaffe 
height. 

Discharge. 

1  Second  feet. 

Pret. 

Second-feet 

560 

1      4.9 

848 

592 

,      5.0 

880 

624 

,      5.2 

944 

(556 

:    5.4 

1,008 

688 

!       5.6 

1,072 

720 

5.8 

1,136 

752 

6.0 

1,200 

1           784 

7.0 

1,520 

;           816 

The  above  table  is  applicable  only  for  open -channel  conditionn.  It  is  ))afied  upon 
<  discharge  measurements  made  during  1901  to  1904,  inclusive.  It  is  well  defined 
etween  gage  heights  2.25  feet  and  3.50  feet.  The  table  has  l)een  extende<l  beyond 
lese  limits.  Above  gage  height  3.60  feet  the  rating  curve  is  a  tangent,  the  differ- 
)ce  being  32  per  tenth. 

Ettimated  monthly  discharge  of  Nottely  River  near  Ranger,  N.  C. ,  for  1904. 
[Drainage  area,  272  square  miles.] 


Diwhargc  In  .second-feet. 

Runoff. 

Month. 

j 
Maximum,  i  Minimum.       Mean. 

1                       1 

Second-feet   1  ^     ^j^  , 

nnftrr 

880 

162  1        293 

1.08           1.24 

bmary 

1,072 

250           423 

1.56           1.68 

irch . 

1,9:^ 
1,072 
1,008 
1,616 
624 
880 

320           65(> 
346           472 
250           362 
1H4          3:m 
101            210 

2.  41            2.  78 

nil 

1.74            1.94 

|V 

1.33           1.53 

ne  -.- : 

1.23            1.37 

ly 

.  772           .  890 

»K«gt 

184 

310 

1.14     i       1.31 

ptember 

592 

101 

174 

.640           .714 

rtober 

120 

101 

103 

. 379           . 437 

)veml>er 

272 

101 

124 

,456  ,         .50<) 

scember 

784 
1,936 

141 
101 

264 
310 

.971          1.12 

The  year 

1.14         15.52 

|RB  128—05—10 
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OOOEE  RIVER   AT  m'cAYS,  TENN. 

This  station  was  established  •March  21,  1903,  by  O.  P.  Hall,  and 
was  permanently  equipped  by  M.  R.  Hall  on  May  13,  1903.  It  is 
located  at  a  suspension  footbridge  just  below  McCays's  ferry  at 
McCays,  Tenn.,  near  the  Georgia-Tennessee  boundary  and  one-half 
mile  below  the  railroad  bridge  of  the  Atlanta,  Knoxville  and  Northern 
Railroad.  The  gage  is  in  two  sections,  the  inclined  section  reading 
from  —0.3  to  8.5  feet,  and  consists  of  double  2  by  6  inch  timbers, 
spiked  and  bolted  together,  set  in  a  trench  and  held  in  place  by  2  by 
6  inch  posts  driven  into  the  ground  and  bolted  or  spiked  to  the  gage. 
The  vertical  section,  reading  from  8  to  18  feet,  is  attached  to  the 
bridge  posts  on  the  right  bank.  Discharge  measurements  are  made 
from  the  suspension  footbridge,  consisting  of  four  wire  cables  and  a 
plank  footway.  Its  span  is  about  230  feet  and  it  is  23  feet  above  the 
water  surface  at  the  end  supports  and  17  feet  above  the  water  surface 
at  the  middle.  The  initial  point  for  soundings  is  the  center  of  the 
high  bent  supporting  the  bridge  on  the  left  bank.  The  channel  is 
practic>ally  straight  for  about  800  feet  above  and  below  the  station. 
The  right  bank  will  overflow  at  about  14  feet  gage  height  for  about 
500  feet;  the  left  bank  will  overflow  at  gage  height  12  to  20  feefc  for 
about  400  feet.  The  water  is  confined  to  one  channel  and  the  bed  is 
probably  constant.     The  current  is  good  and  the  section  is  excellent. 

Bench  mark  No.  1  is  a  cut  on  a  walnut  tree  on  the  downstream  side 
of  the  road,  about  50  feet  from  the  left-bank  landing  of  McCays's 
ferry;  its  elevation  is  12.59  feet  above  the  zero  of  the  gage.  Bench 
mark  No.  2  is  the  head  of  a  large  nail  in  the  center  of  a  post  at  the 
right-bank  end  of  the  footbridge,  on  the  downstream  side;  its  eleva- 
tion is  18.10  feet  above  the  zero  of  the  gage.  This  post  is  an  anchor 
post  for  the  cable  of  the  suspension  bridge  and  may  be  pulled  out  of 
place.  Bench  mark  No.  3  is  a  copper  plug  set  in  solid  rock  at  the 
outer  edge  of  the  side  ditch  of  the  railroad  bed,  about  800  feet  west 
of  the  railroad  station  at  McCays.  It  is  11  feet  north  of  the  center  of 
the  track  and  is  slightly  higher  than  the  railroad.  Its  elevation  is 
20.98  feet  above  the  zero  of  the  gage. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  It.  Hall,  district  hydrographer. 
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Date. 


Hydragimpher. 


bnary  22  . . .   Hoyt  and  M.  R.  Hall 

hniary  25  ..."  O.  P.  Hall 

bniary  28  ...! do 

lyll ! do 

0690 • do 

g[ii8t26 1 do 

tober  10 1 do 


Width. 


FM. 
155 
150 
150 
148 
140 
134 
128 


Area  of 
section. 


Sq./rct. 
722 
504 
489 
488 
400 
369 
303 


Mean 
velocity. 

Gage 
height 

Ft.  per.  $ec. 

FeeL 

2.30 

2.80 

1.39 

1.40 

1.37 

1.30 

1.29 

1.33 

.96 

.82 

.96 

.65 

.71 

.30 

Dis- 


Sccond'/t. 
1,664 
701 
669 
629 
386 
354 
214 


Mean  daily  gage  height^  in  feet,  of  Ort)ee  River  at  Me  days,  Tenn.,  for  1904. 


D*y. 


I.... 

1.... 
«... 
IS... 
M... 

IS... 

;0... 


Jan.  '  Feb. 


0.60 

.80 

.70 

.80 

.60 

.60 

.70 

.60 

.60 

.60 

.80 

.70 

.70 

.70 

.70 

.70 

1.30 

1.00 

.80 

.70 

.70 

1.00 

L70 

1.40 

1.20 

1.10 

.90 

LOO 

.90 

.90 

.80 


0.90 

.80 

.90 

.90 

.80 

.80 

.80 

1.80 

-.90 

1.00 

1.20 

1.00 

.90 

.90 

1.00 

.90 

.90 

.80 

.90 

2.00 

2.00 

2.90 

2.20 

1.70 

1.40 

i.ao 

1.80 
1.20 
1.10 


Mar. 


1.10 
1.20 
1.20 
1.20 
1.00 
1.00 
8.00 
2.0U 
1.60 
l.fiO 
1.60 
1.45 
1.30 
2.35 
1.35 
1.40 
1.30 
1.30 
1.30 
1.30 
2.25 
2.25 
3.60 
2.80 
2.20 
1.95 
2.20 
1.85 
1.70 
1.60 
1.55 


Apr. 


1.50 
1.50 
1.40 
1.35 
1.30 
l.a'i 
1.90 
•2.30 
2.10 
1.70 
l.fift 
1.55 
1.50 
1.40 
1.40 
1.40 
1.35 
1.35 
1.30 
1.25 
1.30 
1.35 
1.25 
1.20 
1.20 
l.i'i 
l.fiO 
1.35 
1.30 
1.20 


May. 

1.20 
1.25 
1.25 
1.30 
1.20 
1.10 
1.10 
1.95 
1.80 
1.45 
1.30 
1.25 
1.20 
1.20 
1.20 
1.15 
1.10 
1.10 
1.10 
1.15 
1.00 
1.00 
1.00 
.90 
1.00 
.95 
.90 
.90 
.90 
.90 
2.X) 


Jnne. 

1.45 

1.20 

1.00 

1.00 

.90 

.90 

2.10 

1.20 

.90 

.90 

.85 

.90 

.85 

.80 

.80 

.75 

.75 

.70 

.70 

.80 

.75 

1.20 

.80 

.70 

.65 

.70 

.70 

.70 

1.20 

.85 


July.    Aug. 


0.75 
.70 
.70 
.65 
.90 
.80 
.70 
.75 
.90 
.75 
.70 

1.20 

1.00 
.75 
.65 
.75 
.80 
.60 
.GO 
.55 
.60 

1.10 
.75 
.70 
.90 
.85 
.65 

1.00 
.75 
.70 
.75 


1.60 

.95 

.75 

.75 

1.00 

.9b 

1.10 

1.70 

1.25 

1.06 

1.45 

1.10 

1.20 

.95 

1.00 

.85 

.75 

.70 

.75 

.80 

.70 

.60 

.60 

.75 

.70 

.70 

.95 

.75 

.65 

.60 


Sept. 

Oct. 

0.60 

0.30 

.55 

.30 

.55 

.35 

.55 

.35 

.70 

.30 

.60 

.80 

.50 

.30 

.50 

.80 

.50 
.50 
.45 
.45 
.45 
.45 
.40 
.40 
.40 
.40 
.40 
.35 
.40 
.45 
.40 
.35 
.35 
.35 
.35 
.40 
.35 
.30 


.30 

.30 

.30 

.30 

.30 

.30 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25  ; 

.25  ! 

.25 ; 

.30 
.30 
.30 
.30  . 

.30 ; 

.30  :.. 


Nov.  I  Dec 


0.30 
.30 
.40 
.50 
.60. 
.40 
.35 
.30 
.30 
.30 
.30 
.35 
.5.5 
.55 
.50 
.45 
.36 
.30 
.30 
.30 
.35 
.40 

.a5 

.40 
.40 
.'Mi 
.30 
.30 

.:» 


0.60 
.85 
1.05 
.60 
1.8.5 
1.40 
.75 
.60 
.50 
.60 
.55 
.50 
.50 
.40 
.45 
.40 
.55 
.50 
.45 
.40 
.40 
.40 
.40 
.45 
.75 
.60 
1.50 
2.25 
1.05 
.SO 
.70 
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Rnling  table  for  Ocoee  River  at  McCaytty  Tenn.^  from  March  20 y  1908,  to  December  SU  19t 


.::r 


iJJlu.    I  I>i«<-hanfe. 


I     Gage 
!   height. 


Fiet. 

Second-feet. 

fM. 

0.2 

200 

1      1.1 

.3 

230 

1       1.2 

.4 

262 

1.3 

.5 

296 

1.4 

.6 

332 

1.5 

.  7 

370 

1.6 

.8 

411 

1.7 

.9 

455 

1.8 

1.0 

502 

1.9 

1 
Discbarge.  1 

Gage 
height. 

Second-feet. 

J^et. 

551 

2.0 

602 

2.1 

655 

2.2 

710 

2.3 

767 

2.4 

826 

2.5 

887 

2.6 

950 

2.7 

1,015 

2.8 

Discharge. 

Gage 
height. 

Second-feet. 

Feet. 

1,080 

2.9 

1,145 

3.0 

1,210 

3.1 

1,275 

3.2 

1,340 

3.3 

1,410 

3.4 

1,480 

3.5 

1,550 

3.6 

1,620 

Discharge. 

Sectmdffri. 
1,690 
1,760 
1,830 
1,900  I 
1,975 
2,a50 
2,125 

2,200  ; 


The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  base<l  upoi 
15  discharge  measurements  made  during  1903  and  1904.  It  is  well  defined  betweei 
gage  heights  0.25  feet  and  3.4  feet.  Above  gage  height  0.50  feet  the  rating  table  i 
the  same  as  for  1903. 

Edimated  monthly  discfiarge  of  Ocoee  River  at  McCays^  Tenn.,  far  1904. 


Month. 

Dincharge  in  aecond-feet. 

Maximum. 

Minimum.  '    Mean. 

January  

887 

1,690 

2,200 

1,275 

1,308 

1,145 

602 

887 

370 

246 

370 

1,  242 

2,200 

332  '        435 

Februarv  

411  1        630 

March --       -   - 

502  1        ^ 

April 

602  1        74.') 

May 

455          <>10 

Juno 

351           475 

Jiilv 

314           403 

A  UgllHt 

:W2  i        470 

Si^ptember 

230  1        279 

( )ctol)er 

215  1        226 

Noveml>er 

230  1        261 

December 

262  1        4t'r 

The  year 

215          ^^"^ 

! 

FIGHTINGTOWN   CREEK   AT  m'cAYS,  TENN. 

This  station  was  established  as  a  bench-mark  station  August  27.  V^^^ 
b}'  O.  P.  Hall.  It  IS  located  about  one-half  mile  above  the  mouth  of 
the  creek,  which  flows  into  Ocoee  River  about  one-half  mile  below  the 
station  on  Ocoee  River,  at  McCays,  Tenn.  Discharge  measurements 
are  made  by  means  ot  a  \>o^\,  ox  \i^  ^^vw^.    Both  banks  are  open, 
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cultivated  lands,  which  will  probably  overflow.  The  bed  is  sandy  and 
will  no  doubt  change  much.  The  bench  mark  is  two  small  nails  driven 
mto  the  largest  of  a  cluster  of  small  maple  sprouts  on  the  right  bank, 
40  feet  above  the  mouth  of  a  small  branch.  Its  elevation  is  5  feet 
above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Difcharge  measuremenU  of  Fightingtovon  Creek  at  McCaySf  Tenn.^  in  1904- 


Date. 


Hydrographer. 


May  12 O.P.Hall. 

Aiigii8t27 do 

October  11 ! do 


Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

FteL 

Sq.feet. 

Ft.  per  tec. 

Feet. 

40 

119 

1.03 

«1.25 

40 

107 

.74 

1.72 

40 

91 

.44 

1.12 

Dis- 
charge. 


Sccondjl. 

122 

79 

40 


a  Gage  height  given  is  for  the  Ocoee  River  at  McCays. 
PAINT  ROCK   RIVER  NEAR   PAINTROCK,    ALA. 

This  station  was  established  as  a  bench-mark  station  February  4, 

1904,  by  J.  M.  Giles.     It  is  located  at  the  highway  bridge  2i  miles 

south  of  Paintrock,  Ala.,  and  about  400  feet  above  the   Southern 

Railway  bridge.     Discharge  measurements  are  made  from  the  up- 

sti-eam  side  of  the  single-span  bridge,  which  is  supported  })y  tubular 

iron  piers  and  has  an  approach  of  12  feet  at  the  right  and  23  feet  at 

the  left  bank.     The  initial  point  for  soundings  is  the  center  of  the 

Upstream  pier  at  the  left  bank.     The  channel  is  straight  for  about  200 

feet  above  and  600  feet  below  the  station.     The  current  is  sluggish. 

The  right  bank  is  low,  wooded,  and  overflows  during  high  water 

from  one-fourth  to  one-half  mile.     The  left  bank  is  rocky,  wooded, 

and  overflows  only  under  the  approach.     The  bed  of  the  stream  is 

rocky,  free  from  vegetation,  and  permanent.     An  old  crib  divides  the 

stream  into  two  channels  at  low  stages.     At  high  stages  it  is  broken 

by  the  tubular  steel  piers.     The  bench  mark  is  a  point  on  the  upstream 

end  of  the  crossbeam  17  feet  from  the  initial  point  for  soundings.     Its 

elevation  is  20  feet  above  gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  meamremeiits  of  Paint  Rock  River  near  Paintrock^  Ala.^  in  1904. 


Date. 

Hydrographer. 

Width. 

Fed. 
62 
64 

Area  of 
Moction. 

Sq./ert. 
283 
300 

Mean 
velocity. 

Gage 
height. 

Fed. 
1.  5o 
2.00 

Dis- 
charge. 

February  4 

April  20 

J.M.Giles 

Ft.  per  sec. 

0.56 

.92 

Sfcondjt. 
159 

..    ..do  

275 
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FLINT  RIVER  AT  BROWN8BORO,  ALA. 

This  station  was  establislied  as  a  bench-mark  station  February  5, 
1904,  by  J.  M.  Giles.  It  is  located  at  the  highway  bridge  about  one- 
fourth  mile  west  of  Brownsboro,  Ala.,  and  100  feet  below  a  6-foot  mill- 
dam.  Discharge  measurements  are  made  from  the  downstream  side  of 
the  single-span  bridge,  which  is  supported  by  tubular  iron  piers  and 
has  a  trestle  approach  of  64  feet  at  each  bank.  The  initial  point  for 
soundings  is  the  center  of  the  downstream  pier  at  the  left  bank.  The 
channel  is  straight  for  about  100  feet  above  and  slightly  curved  for  500 
feet  below  the  station.  The  current  is  sluggish  above  and  swift  below 
the  section.  Both  banks  are  high  and  clean.  The  left  bank  overflows 
during  flood  stages,  forming  a  second  channel  about  500  feet  east  of 
the  bridge.  The  bed  of  the  stream  is  composed  of  clean  sand  and 
gravel,  and  is  permanent.  There  is  one  channel  at  low  and  two  at 
high  stages.  The  channel  at  low  and  intermediate  stages  is  broken  by 
the  piei-s  and  trestlework  of  the  bridge.  The  bench  mark  is  the  top 
of  the  upsti'eam  pier  at  the  left  bank.  Its  elevation  is  17  feet  above 
gage  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 


Discharge  measurements  of  Flint  River  at  Brownsboro^  Ala., 

in  1904. 

Date. 

Hydrographer. 

Width. 

Area  of 
gection. 

Mean 
velocity. 

Ga^e 
height. 

Dii- 
charge. 

February  5 

April  29 

J.  M.Giles 

do 

Feet. 
120 

127 

Sqjeei. 
395 
411 

Fi.per  9tc. 

0.53 

.72 

FM. 
1.70 
1.95 

Seemi-JL 
209 
2»4 

ELK   RIVER  NEAR   ELKMONT,  ALA. 

This  station  was  established  June  24,  1904,  by  M.  R.  Hall.  It  is 
located  at  the  wagon  bridge  near  Wilson's  store,  about  5  miles  east  of 
Elkmont,  Ala.,  and  3  miles  below  the  bridge  of  the  Louisville  and 
Nashville  Railway.  A  standard  chain  gage  of  the  24-inch  boxed 
pattern  is  used.  The  box  and  scale  are  attached  to  the  upstream  lat- 
tice iron  fencing  of  the  bridge,  about  125  feet  from  the  right  end. 
The  length  of  the  chain  from  the  end  of  the  weight  to  the  marker  is 
36. 45  feet.  The  gage  is  read  once  each  day  by  J.  S.  Wilson.  Discharge 
measurements  are  made  from  the  downstream  side  of  the  bridge  to 
which  the  gage  is  attached.  This  bridge  is  of  iron,  with  stone  abut- 
ments and  cylindrical  iron  piers,  having  a  span  of  82  feet  at  the  right 
bank,  a  main  span  of  181  feet,  and  two  spans  of  82  and  20  feet,  respec- 
tively, at  the  left  bank.    Tk^  Iwitial  ^int  for  soundings  is  the  end  of 
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the  bridge  downstream  side  at  the  right  bank.  Distances  from  the 
initial  point  are  marked  on  the  rail  with  white  paint.  The  channel  is 
nearly  straight  for  about  1,500  feet  above  and  straight  for  about  2,500 
feet  below  the  station.  The  current  is  swift.  Both  banks  are  high, 
cultivated,  and  liable  to  overflow.  The  bed  of  the  stream  is  composed 
of  rock,  and  is  permanent.  There  is  one  channel  broken  by  two  piers 
at  ordinary  stage.  Bench  mark  No.  1  is  a  point  marked  with  white 
paint  on  the  top  of  the  downstream  pier  at  the  right  bank.  Its  eleva- 
tion is  31  feet  above  the  datum  of  the  gage.  Bench  mark  No.  2  is  a 
chisel  mark  on  the  intermediate  post  at  the  end  of  the  gage  box.  Its 
elevation  is  35  feet  above  gage  datum.  Bench  mark  No.  3  is  a  copper 
plug  set  in  the  upstream  corner  of  the  right  abutment. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 

Discharge  meamremenU  of  Elk  River  mar  Elkmonif  Ala.,  in  1904^ 


Date. 


April  21... 
May  17.... 

June  24 

August  17.. 
October  20. 
October  20. 


Hydrographer. 


Width. 


Area  of 
i«ection. 


Mean 
velocity. 


J.  M.  Giles  . 

do 

do 

do 

do 

do 


Feet. 
213 
205 
170 
221 
188 
188 


Sq.Jcet, 
6a5 
482 
498 
518 
335 
331 


Ft.  per  sec. 
2.23 
1.65 
1.39 
1.53 
.60 
.59 


Gage 
heigh 


Feet. 
2.62 
2.15 
2.02 
2.10 
1.28 
1.27 


Dis- 
charge. 


Secontl'/t. 
1,352 
794 
690 
795 
202 
19-1 


Mean  daily  gage  height,  in  feet,  of  Elk  River  near  Elkmord,  Ala.,  for  1904. 


Day. 

Julf. 

AtW, 

fl«pt 

Oct 

NOT,  1  Dec 

Day. 

July. 

Atag. 

8ept 

Oct. 

XOT. 

Dec. 

1 ,„ 

l.ao 

2.1© 
2. 3D 

2.30 
^*> 

2.10 
1,90 
1.40 
2.00 
1.70 
l.fiO 
l.fiO 
1.^ 
1.70 

1.40 

L30 
l.W 
2.M 
1.40 
l.flO 
IM 

l.ao 

1.40 
L4* 
L40 
1.JW 
L-iO 
1.30 
L30 
L30 

L30 
1.10 
L40 
1.40 

\.m 

2,30 
"2,00 
L70 
L50 
1.40 
L40 
1.40 
1.30 
\M 
1.30 
L30 

1.30  '  1.70 
1.20  ■  1.70 

l.ao    1.70 

1.30     2.0D 
l.SO     2.40 
l.«0  1  2.80 
l.M  '  3ulO 
\.^     2.90 
1.40     2.60 
1.4*     2.40 
1.40  i  2.40 
1.30     2.30 
1.40     2.10 
1.40  1  2.10 
LSO     2.00 
l.ao     1.90 

17 

1,70 
2.00 
1.70 
2,10 
2,40 
2.70 
2,70 
2.20 
l.W 
I.W 
1.70 
1.70 
l.TO 
l.W 
1.70 

2.10 
2,10 
l.flO 
2.30 
l.W 
1.70 
2.50 
2.80 
2.€0 
l.»0 
1,70 
1.60 
1.50 
l.&O 
i,60 

1.90 
1,30 
1.JB 
1,40 
1.50 
1.40 
L40 
1.40 
1.40 
1.60 
1.50 
l..'iO 
L40 
1.40 

L30 
1.20 
1..T0 
1.30 
1.30 
t.30 
1.30 

l.ao 

1.30 
1,30 
t.20 
1.20 
1,30 
L'JO 
1.20 

L30 
1.30 
1.30 
1.30 
L40 
1.40 
1.40 
1.40 
L60 
1.10 
1.40 
1.40 
1.40 
l.flO 

1-90 

%._. „,. 

18- 

1.90 

r..,,, 

1.90 

4,,.,,.,..*. 

ao.. 

1«90 

h, 

21.„.. 

1.80 

« 

22 „. 

l.KO 

7.... „ 

23 _. 

l.TO 

a,„ 

2i 

1.91) 

i„,. 

2ft 

4,80 

io.„. ,, 

2fi,. 

3.40 

11 , 

1.90  1  a.oo 

27 .,, 

fi.80 

K„„.. 

a.  10 

2.00 

1.80 
1.70 

4.10 
2.70 
2,30 
2.70 
2.20 

2fl.,. 

11.70 

II 

1  '29 

li.8D 

H 

IS 

1 
30....,..,.. 

,  31 

5,45 
4  40 

U 
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Rating  table  for  Elk  River  near  Elkmont,  Ala.  ^  from  July  1  to  December  31,  1904. 


Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge. 

1 

1     Gage 

1   height. 

Discharge. 

lyxt. 

Second-feet. 

Feet 

Second-feet. 

Feet 

Second-feet. 

FeeL 

Second-feet. 

1.2 

165 

1.7 

468 

2.2 

870 

2.7 

1,475 

1.3 

220 

1.8 

538 

2.3 

975 

2.8 

1,620     1 

1.4 

278 

1.9 

612 

2.4 

1,090 

2.9 

1,775 

1.5 

338 

2.0 

690 

2.5 

1,210 

3.0 

1,940 

1.6 

401 

2.1 

775 

2.6 

1,340 

, 

The  above  table  is  applicable  only  for  open-channel  conditions.  It  is  based  upon 
six  discharge  measurementa  made  during  1904.  It  is  well  defined  between  gage 
heights  1.2  feet  and  2.6  feet.     The  table  has  been  extended  above  gage  height  2.6  feet 

Estimated  monUdy  discharge  of  Elk  River  near  Elkmont,  Ala, 


Month. 


Discharge  in  second-feet 


July 

August 

September 

October 

November 

Decern  l>er,  1-24 


Maximum.     Minimum.       Mean 


1,475 

11,000 

690 

870 

401 

2, 115 


468 
338 
165 
165 
165 
468 


724 
1,144 

287 
268 
27J 


BIG   SPRING  AT  TUSCUMBIA,  ALA. 

This  station  was  established  as  a  bench  mark-station  July  20,  1903, 
})y  M.  K.  Hall.  It  is  located  at  the  ford  just  below  the  spring  at  Tus- 
cuinbia,  Ala.  Discharge  measurements  are  made  by  wading,  or  from 
a  buggy,  at  the  lower  side  of  the  ford.  There  is  no  fixed  initial  point 
for  soundings.  The  channel  is  nearly  straight  for  about  1,0()0  feet 
below  the  station.  The  current  is  swift.  Both  banks  are  low  and 
clean.  The  bed  of  the  stream  is  composed  of  sand  and  gravel,  with 
some  moss  on  the  bottom.  The  bench  mark  is  the  top  of  the  fourth 
stone  step  from  the  top,  left  side,  of  the  steps  leading  down  to  the 
spring.     Its  elevation  is  8  feet  above  the  datum. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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Discharge  measurements  of  Big  Spring  at  Tuscumhia,  Ala.,  in  1904. 


Date. 

Hydrogxapher. 

Width. 

Area  of 
section. 

Mean 
velocity. 

Gage 
height. 

Dis- 
charge. 

April  22 

August  15 . 

J.  M.  Giles 

do 

46 
45 
18 
16 

Sq./eet. 
70 
48 
13.2 
12.4 

Ft.  per  tec. 

1.43 

.90 

1.50 

1.50 

Feet. 

2.15 

1.55 

.70 

.70 

Second-/l. 

100 

43 

October  19 

do 

20 

October  19 

do 

19 

DUCK   RIVER  AT  COLUMBIA,  TENN. 

This  is  an  old  Weather  Bureau  station  which  has  not  been  main- 
tained continuously.  Two  discharge  measurements  were  made  in 
1901  by  M.  R.  Hall.  During  1904  discharge  measurements  have 
been  made,  and  the  gage  heights  have  been  regularly  recorded  since 
October  21,  1904. 

It  is  located  at  the  highway  bridge  two  blocks  north  of  the  public 
square  at  Columbia,  Tenn.,  three-fourths  mile  below  a  mill  dam. 
Gage  readings  are  made  from  the  United  States  Weather  Bureau 
gage,  which  is  a  vertical  oak  timber  bolted  to  the  downstream  pier  at 
the  right  bank.  The  gage  reads  by  feet  and  tenths  from  1  foot  to  38 
feet.  A  supplementary  gage,  graduated  from  —0.6  to  5  feet  is 
spiked  to  a  small  willow  tree  on  the  left  bank  about  150  feet  above 
the  bridge.  The  gage  is  read  twic^  each  day  by  W^.  O.  Cherry.  Dis- 
charge measurements  are  made  from  the  downstream  side  of  the  two- 
span  bridge  to  which  the  gage  is  attached.  The  bridge  consists  of 
two  spans,  199  feet  and  97  feet  long.  Low-water  measurements  are 
made  from  a  boat  about  one-fourth  mile  above -the  bridge.  The  ini- 
tial point  for  soundings  is  the  end  of  the  bridge  on  the  left  bank, 
downstream  side.  The  channel  is  curved  for  about  1,000  feet  above 
and  nearly  straight  for  2,000  feet  below  the  station.  The  current  is 
sluggish  above  and  swift  below  the  measuring  section.  Both  banks 
are  high  and  fringed  with  trees.  The  right  bank  overflows  under  the 
short  span  of  the  bridge  during  floods.  The  bed  of  the  stream  is 
compo.sed  of  rock  and  gravel,  free  from  vegetation  and  constant. 
There  is  one  channel;  all  water  passing  under  the  left  span  at  ordi- 
nary and  under  both  spans  at  high  stages. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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Discharge  meaturemenis  of  Duck  River  at  Columbia,  r«in.,  in  1904* 


Date. 


May  21.... 
August  18.. 
August  18.. 
October  21. 
October  21. 


Hydrographer. 


J.  M.  Giles  . 
do 

do..... 

do 

do 


Width. 


85 

116 

115 

79 

79 


Area  of 
section. 


Sq.Jeti, 
610 
755 
725 
139 
144 


Mean 
velocity. 


Ft.  per  ate. 

0.49 

.38 

.39 

.94 

1.10 


Gafe 
height. 


FeeL 

0.70 
.70 
.70 
.44 
.40 


Dls- 
chargf'. 


Second-//. 
299 
287 
284 
130 
158 


Mean  daily  gage  height,  in  feet,  of  Duck  River  at  Columbia,  Tenn.,  in  1904. 
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MISCELLAXEOUS   DISCHARGE   MEASUREMENTS   IN   THE  TENNESSEE    RIVEK 

DRAINAGE   BASIN. 

The  following  is  a  list  of  miscellaneous  discharge  measurements 
made  in  the  Tennessee  River  drainage  basin  during  1904: 

jRoane  Creek  at  Butler^  Ten7i. — This  stream  is  an  important  tribu- 
tary of  Watauga  River.  A  measurement  was  made  March  26  at  the 
county  bridge  crossing  the  creek  about  600  feet  above  its  mouth.  The 
bench  mark  is  the  top  of  the  downstream  end  of  the  second  floor  beam 
from  the  left  bank,  25  feet  above  the  datum  of  the  gage. 

Width,  82  feet;  area,  188  square  feet;  mean  velocity,  2.57  feet  per 
second;  gage  height,  1.75  feet;  discharge,  483  second-feet. 

Watauga  Eiver  at  Watauga,  Tenn. — A  measurement  was  made 
July  13  from  a  bridge.  The  bench  mark  is  the  top  of  cross  brace  at 
the  foot  of  the  third  post  from  the  left  end  of  the  bridge,  upstream 
side,  36  feet  above  the  datum  of  the  gage. 

Width,  170  feet;  area,  871  square  feet;  mean  velocity,  0.68  foot  per 
second;  gage  height,  2.70  feet;  discharge,  594  second -feet. 

Hohton  River  {South  Fork)  near  Bluff  City,  Tenn. — A  measure- 
ment was  made  April  29  at  the  upper  bridge,  9  miles  above  Bluff 
City^  Tenn.     The  water  avxtl^ie^  vj^  ^?».10  feet  below  the  bench  mark. 
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Width,  182  feet;  area,  632  square  feet;  mean  velocity,  4.92  feet  per 
second;  discharge,  3,110  second-feet. 

French  Broad  River  at  Alexander^  N.  C, — A  measurement  was 
made  May  20  from  the  wagon  bridge.  The  bench  mark  is  the  upper 
edge  of  the  third  band  from  the  top  on  the  upstream,  left  bank  tubular 
pier,  5  feet  above  the  datum  of  the  gage. 

Width,  223  feet;  area,  992  square  feet;  mean  velocity,  1.34  feet  per 
second;  gage  height,  1.60  feet;  discharge,  1,329  second-feet. 

Pigeon  River  n^ar  Newport^  Tenn. — Measurements  were  made  at 
Deep  Ford  Bridge,  2  miles  below  Newport,  Tenn.,  and  3  miles  below 
the  regular  gaging  station  on  Pigeon  River,  and  li  miles  above  the 
mouth  of  the  river. 

March  29:  Width,  198  feet;  area,  913  square  feet;  mean  velocity, 
1.85  feet  per  second;  gage  height,  2.35  feet;  discharge,  1,694  second- 
feet. 

April  26:  Width,  198  feet;  area,  854  square  feet;  mean  velocity,  1.07 
feet  per  second;  gage  height,  1.68  feet;  discharge,  915  second-feet. 

July  8:  Width,  179  feet;  area,  768  square  feet;  mean  velocity,  0.74 
foot  per  second;  gage  height,  1.27  feet;  discharge,  574  second-feet. 

Clinch  River  at  Clinton^  Tenn. — A  measurement  was  made  August 
8  from  the  ferryboat,  1,000  feet  below  the  Southern  Railway  crossing 
at  Clinton,  Tenn.  The  gage  height  is  from  the  gage  of  the  United 
States  Weather  Bureau. 

Width,  240  feet;  area,  1,813  square  feet;  mean  velocity,  0.61  foot 
per  second;  gage  height,  3.90  feet;  discharge,  1,109  second-feet. 

Little  Tennessee  River  at  Franklin^  N,  C. — A  measurement  was 
made  May  24  from  the  iron  wagon  bridge  one-half  mile  east  of  Franklin, 
N.  C,  and  1  mile  below  the  mouth  of  Cullasagee  River.  The  bench 
mark  is  the  upper  edge  of  tie  plate  on  the  streamward  side  of  the  bot- 
tom of  the  first  post  from  the  right  bank,  20  feet  above  the  datum  of 
the  gage. 

Gage  height,  1.67  feet;  discharge,  562  second-feet. 

Little  Tennessee  River  near  Franklin^  N.  C, — A  measurement  was 
made  May  24  from  lotla  Bridge,  4  miles  north  of  Franklin,  N.  C.  The 
bench  mark  is  the  top  of  small  plate  tying  the  bottom  of  first  post 
from  the  right  bank  to  its  floor  beam,  22  feet  above  the  datum  of  the 
gage. 

Width,  131  feet;  area,  271  square  feet;  mean  velocity,  2.04  feet  per 
second;  gage  height,  1.96  feet;  discharge,  553  second-feet. 

Nantahala  River  near  Nantahal<i^  N.  C. — This  stream  is  an  impor- 
tant tributary  of  Little  Tennessee  River.  A  measurement  was  made 
October  8  from  Matthew  Cole's  foot  bridge,  about  1  mile  above  Nan- 
tahala, N.  C.  The  bench  mark  is  the  top  of  the  left  bent  on  the 
upstream  side,  12  feet  above  the  datum  of  the  gage. 
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Width,  50  feet;  area,  120  square  feet;  mean  velocity,  0.96  foot  per 
second;  gage  height,  0.82  foot;  discharge,  115  second-feet. 

Brasstcnoii  Greek  at  Bramtown^  N,  C. — ^This  stream  enters  Hiwassee 
River  about  5  miles  above  Murphy,  N.  C.  A  measurement  was  made 
May  13,  at  which  time  the  gage  on  Hiwassee  River  at  Murphy  read 
5.60  feet. 

Width,  35  feet;  area,  61  square  feet;  mean  velocity,  1.34  feet  per 
second;  discharge,  82  second-feet. 

Hanging  Dog  Credc  near  Murphy^  N,  C. — ^This  creek  enters  Hiwas- 
see River  about  2  miles  below  Murphy.  A  measurement  was  made 
May  14,  at  which  time  the  gage  on  Hiwassee  River  at  Murphy  read 
5.60  feet. 

Width,  33  feet;  area,  54  square  feet;  mean  velocity,  1.26  feet  per 
second;  discharge,  68  second-feet. 

Sequatchie  River  near  Jasper^  Tenn, — This  stream  enters  Tennessee 
River  5  miles  south  of  Jasper,  Tenn.  A  measurement  was  made 
February  9  from  the  highway  bridge  2  miles  northeast  of  Jasper, 
Tenn.  The  bench  mark  is  the  top  of  the  downstream  end  of  cross- 
beam 37  feet  from  the  center  of  the  right  bank  pier,  28  feet  above 
the  datum  of  the  gage. 

Width,  134  feet;  area,  790  square  feet;  mean  velocity,  2.32  feet  per 
second;  gage  height,  8.30  feet;  discharge,  1,829  second-feet. 

Sequatchie  River  near  Jasper^  Tenn, — A  measurement  was  made 
February  9  from  the  wagon  bridge  at  Pregor's  mill,  2  miles  east  oi 
Jasper,  Tenn.  The  bench  mark  is  the  top  of  the  downstream  end  oJ 
crossbeam  37  feet  from  the  left  bank  abutment,  28  feet  above  th^ 
datum  of  the  gage. 

Width,  170  feet;  area,  1,036  square  feet;  mean  velocity,  1.85  fee 
per  second;  gage  height,  9.05  feet;  discharge,  1,916  second-feet. 

Battle  Creek  near  South  Pittsburg^  Tenn, — This  stream  enters  Te^i 
nessec  River  1  mile  east  of  Jasper,  H  miles  north  of  the  Tennesse?^^ 
Alabama  State  line.  A  measurement  was  made  February  9  from  t^h 
highway  bridge  on  the  road  from  South  Pittsburg  to  Jasper.  The 
bench  mark  is  the  top  of  the  upstream  end  of  crossbeam  56  feet  tvom 
the  right  abutment,  25  feet  above  the  datum  of  the  gage. 

Width,  67  feet;  area,  276  square  feet;  mean  velocity,  1.75  feet  pr 
second;  gage  height,  5.67  feet;  discharge,  482  second-feet. 

Toccoa  Rivei'  near  Bluer idge,,  Ga,—T\i\s  stream  is  a  tributan*  of 
Hiwassee  River,  its  name  becoming  Ocoee  River  in  the  State  of  Ten- 
nessee. A  measurement  was  made  October  3  from  a  small  boat,  at 
Bench  Leg  Ford,  1  mile  below  the  Morganton  road  bridge,  and  one- 
fourth  mile  below  the  mouth  of  Weaver  Creek. 

Width,  110  feet;  area,  264  square  feet;  mean  velocity,  0.65  foot  per 
second;  discharge,  172  second-feet. 
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FightingUnmi  Creek  near  Bluer idge^  Ga. — This  stream  is  a  tribu- 
tary of  Toccoa  River.  A  measurement  was  made  October  4  at  the 
Gralloway  bridge,  above  the  Horseshoe  Bend. 

Width,  33  feet;  area,  26  square  feet;  mean  velocity,  1  foot  per 
second;  discharge,  25  second-feet. 

Flint  River  near  Netc  Decatur^  Ala, — This  stream  enters  Tennessee 
River  from  the  south,  near  Decatur,  Ala.  A  measurement  was  made 
May  16  from  the  bridge  near  New  Decatur.  The  bench  mark  is  the 
top  of  the  downstream  end  of  the  crossbeam  67  feet  from  the  left  end 
of  the  bridge,  22  feet  above  the  datum  of  the  gage. 

Width,  63  feet;  area,  138  square  feet;  mean  velocity,  0.45  foot  per 
second;  gage  height,  2.45  feet;  discharge,  62  second-feet. 

EVc  River  near  Prmpect^  Tenn. — This  stream  is  an  important  tribu- 
tary of  Tennessee  River,  entering  from  the  northeast,  about  20  miles 
below  Decatur,  Ala.  A  measurement  was  made  February  8  from  the 
Lfouisville  and  Nashville  Railroad  bridge,  three-fourths  of  a  mile  south 
of  Prospect,  Tenn.  The  bench  mark  is  the  base  of  rail,  150  feet  from 
the  right  end  of  the  bridge,  40  feet  above  the  datum  of  the  gage. 

Width,  310  feet;  area,  1,772  square  feet;  mean  velocity,  2.99  feet 
per  second;  gage  height,  2. 70  feet;  discharge,  5,296  second-feet. 

Spring  Creek  at  Tuscumhia^  Ala, — This  stream  enters  Tennessee 
River  f  roin  the  south  near  Tuscumbia,  Ala.  A  measurement  was  made 
February  6  at  the  wagon  bridge  one-half  mile  northwest  of  the  depot 
at  Tuscumbia.  The  bench  mark  is  the  top  of  the  upstream  end  of  the 
crossbeam  18  feet  from  the  right  end  of  iron  bridge,  20  feet  above  the 
datum  of  the  gage. 

Width,  70  feet;  area,  201  square  feet;  mean  velocity,  0.21  foot  per 
second;  gage  height,  1.47  feet;  discharge,  43  second-feet. 

Big  Bear  Creek  near  luka^  Miss, — This  stream  enters  Tennessee 
River  from  the  south,  near  the  Alabama-Mississippi  State  line,  about 
5  miles  northeast  of  luka.  A  measurement  was  made  April  22  at  the 
highway  bridge,  5  miles  east  of  luka.  The  liench  mark  is  the  top  of 
the  downstream  right  bank  pier,  30  feet  above  the  datum  of  the  gage. 

Width,  160  feet;  area,  1,383  square  feet;  mean  velocity,  0.48  foot 
f>er  second;  gage  height,  7.10  feet;  discharge,  670  second-feet. 

YAZOO  RIVER  DRAIISTAGE  BA8IN. 

Yazoo  River  rises  in  the  northwestern  part  of  Mississippi.  It  flows 
^south  just  west  of  the  central  portion  of  the  State  and  enters  Missis- 
.sippi  River  just  above  Vicksburg.  The  United  States  (leological 
Survey  is  maintaining  a  station  on  this  river  at  Yazoo  City,  under  the 
direction  of  M.  R.  Hall. 
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YAZOO   RIVER  AT  YAZOO  CITY,  MISS. 

A  gage  has  been  maintained  at  this  point  by  the  Engineer  Corps  of 
the  Army.  It  was  replaced  in  1901  b}'  a  new  gage  rod  in  three  sec- 
tions, marked  with  brass  figures  and  brass  tacks,  the  sections  being 
placed  as  follows:  The  lowest,  marked  from  —3  to  4-4:.5  feet,  is 
attached  to  the  protecting  work  of  the  bridge;  the  middle  section, 
marked  from  4.5  to  18.5  feet,  is  attached  to  the  piling  that  protects 
the  bridge  pier;  the  uppermost  section^  continuing  the  graduation  up 
to  32.3  feet,  is  on  a  post  under  the  approach  to  the  bridge.  The 
highest  known  water  occurred  in  1882,  reaching  a  gage  height  of  36.5 
feet;  the  lowest  occurred  on  October  15  to  17  and  20  to  22,  1896,  with 
a  gage  height  of  —2.8  feet.     The  danger  line  is  at  25  feet. 

Discharge  measurements  are  made  from  the  highway  bridge,  con- 
sisting of  one  span  of  85  feet,  a  turn-span  of  190  feet,  an  approach  on 
the  right  bank  of  about  100  feet,  and  on  the  left  bank  of  about  1,200 
feet.  This  is  the  bridge  to  which  the  gage  is  attached,  and  is  located 
one-half  mile  northwest  from  the  Illinois  Central  Railroad  station  in 
Yazoo  City.  The  initial  point  for  soundings  is  the  end  of  the  iron 
bridge  on  the  left  bank,  downstream  side.  The  channel  is  straight  for 
about  3,000  feet  above  the  station  and  is  curved  for  about  2,000  feet 
below.  The  current  is  moderately  rapid.  As  this  stream  is  connected 
with  the  Mississippi  River  both  above  and  below  the  station,  it  is 
influenced  by  the  stage  of  that  stream  to  the  extent  that  high-water 
measurements  are  of  no  value.  The  bed  is  of  sand  and  mud,  and  is 
subject  to  some  change.  The  right  bank  is  high,  but  overflows  for 
a  long  distance  at  extreme  floods;  the  left  bank  is  high  and  overflows 
to  the  foot  of  the  hill,  about  one-half  mile  from  the  river.  There  are 
trees  along  both  banks. 

A  bench  mark  was  established  on  the  top  of  the  upstream  cylinder 
of  the  second  pier  from  the  left  bank,  at  a  distance  of  85  feet  from 
the  initial  point  for  soundings,  which  is  on  the  downstream  end  of 
iron  bridge  on  the  left  bank.     The  elevation  of  the  mark  is  35.85  feet 
above  the  zero  of  the  gage.     Other  important  bench  marks  in  Yazoo 
City  are  the  following:  P.  B.  M.  12,  Yazoo  City,  is  a  copper  bolt  in 
stone  under  ground,  surmounted    by  an   iron   pipe  and   cap,  in  the 
north  corner  of  the  county  court-house  yard.     It  is  44.1  feet  above 
the  zero  of  the  gage  and  116.2  feet  above  mean  sea  level.     P.  B.  M.  13, 
Yazoo  City,  is  a  copper  bolt  in  stone  under  ground,  surmounted  by 
an  iron  pipe  and  cap,  in  the  north  corner  of  the  public  school  yard, 
near  Washington  and  Main  streets.     It  is  29.2  feet  above  the  zero  of 
the  gage  and  101.3  feet  above  mean  sea  level.     The  observer  is  P.  C 
Battaille.     Daily  gage  heights  are  furnished  by  the  Weather  Bureau. 

The  observations  at  this  station  during  1904  have  been  made  under 
the  direction  of  M.  R.  Hall,  district  hydrographer. 
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Discharge  measurements  of  Yazoo  River  at  Yazoo  City,  Miss.,  in  1904. 
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Date. 


January  14  .. 
Aagust  11 ... 
October  27... 
October  27... 


Hydrographer. 


J.  M.  Giles. 

do  .... 

do  .... 

do  .... 


width. 


Feet. 
191 
223 
183 
183 


Area  of 
section. 

Mean  ve- 
locity. 

Gage 
helglit. 

Sq.feet. 

Feet  per  gee. 

Feet. 

2,043 

1.11 

-0.55 

2,929 

1.73 

3.00 

1,656 

.68 

-3.15 

1,639 

-  .68 

-3. 15 

Dis- 
charge. 


Second-Jt. 
2,261 
5,054 
1,122 
1,120 


Mean  daily  gage  height,  in  feet,  of  Yazoo  River  at  Ya^oo  City,  Miss.,  for  1904. 
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Mar. 

Apr. 

May. 

22.30 
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June. 
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July. 

Aug. 

6.00 
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Sept. 

Oct. 
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Dec. 

1 
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0.00 
.00 
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10.00 

-1.90 
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-2.80 

-2. 50 

2 

-2.30 

3 

2.50 

3.90 

.00 

16.20 

21.80 

3.00 

9.50 

4.00 

-1.60 

-2.60 

-2.80 
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4 1 
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4.00 

.00 

16.50     21.40 

2.00 

8.80 

3.00 
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-2. -20 

6 

1.50 

4.00 

.00 

16.80     21.00 
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8.30 

2.50 
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-2.20 

6 

1.00 

4.00 

.80 

17.20 

20.50  i    1.00 

7.50 

2.00 

-1.70 

-2.60 

-2.80 

-2.30 

•. 

.90 
.70 

4.00 
3.60 

1.40 
1.70 

17.60 
18.70 

20. 00       1. 00 

7.00 
6.50 

1.90 
1.90 

-1.70 
-1.90 

-2.60 
-2.50 

-2.80 
-2.80 

2.40 

8 

19.60 

1.00 

-2.40 

9 

.50 

3.40 

2.00 

18.70 

19.00 

2.00 

6.40 

2.00 

-2.00 

-2.60 

-2.80 

-2.40 

10 

.30 

3.20 

2.30 

18.90     18.70 

4.00 

6.30 

2.80 

-2.00 

-2.70 

-2.80 

-2.30 

n 

.00 

3.00 

2.60 

19  10     18.80 

5.50 

6.00 

3.00 

-2.00 

-2.70 

-2.80 

-2.20 

12 

-  .30 

2.50 

2.90 

19.40     18.00 

6.80 

6.30 

3.40 

-2.00 

-2.70 

-2.80 

-2.00 

13 

-  .50 

1.50 

3.20 

19.80     17.80       7.90 

5.80 

3.70 

-2.00 

-2.80 

-2.80 

-1.90 

l4 

-  .60 

1.00 

3.30 

20.00     17.70      8.80 

5.50 

4.10 

-2.00 

-2.80 

-2.80 

-1.80 

15 

-  .60 

-  .70 

-  .80 

-  .90 
-1.00 

.70 
.50 
.20 
.00 
-  .10 

3.50 
3.80 
4.20 
5.30 
6.20 

20.30  .  17.50       9.50 

5.30 
6.40 
5.50 
6.20 
6.80 

4.30 
4.20 
3.80 
3.50 
2.50 

-2.10 
-2.20 
-2.20 
-2.20 
-2.20 

-2.80 
-2.80 
-2.80 
-2.80 
-2.80 

-2.80 
-3.00 
-3.00 
-3.00 
-3.00 

-1.80 

l€ 

20.60 
20.80 
21.10 
21.40 

17.40     10.30 
17.40  :  10.80 

-1.80 

X7    

-1.80 

X« 

17.30 
17.20 

11.30 
11.70 

-1.80 

X9 

-1.90 

^0      

-1.10 
-1.10 
-1.10 

-  .10 

-  .10 

-  .10 

7.00 
8.40 
9.10 

21.60 
21.90 
22.00 

17.00 
17.00 
16.50 

12.00 
12.10 
12.30 

7.50 
8.00 
8.80 

2.00 
1.60 
1.00 

-2.20 
-2.30 
-2.40 

-2.80 
-2.80 
-2.80 

-3.00 
-3.00 
-2.80 

-1.80 

t21 

-2.00 

32 

-2.10 

33 

-  .10 

-  .10 

9.90 

22.20 

16.10 

12.50 

8.50 

.50 

-2.40 

-2.80 

-2.80 

-2.20 

24 

.00 
.20 
1.00 
1.80 
2.50 
3.0C 
3.40 
3.60 

-  .10 

-  .10 

-  .10 
.00 
.00 
.00 

10.80 
11.60 
12.30 
14.00 
14.10 
14.30 
14.70 
15.00 

22.40 
22.50 
22.60 
22.60 
22.60 
22.60 
22.50 

15.60 
14.90 
14.00 
12.90 
11.50 
10.00 
8.50 
7.00 

12. 40 
12.30 
12.20 
12.00 
12.00 
11.50 
11.30 

8.70 
8.80 
8.80 
8.80 
8.80 
8.00 
7.50 
6.60 

-  .10 

-  .30 

-  .60 

-  .80 
-1.20 
-1.40 
-1.50 
-1.80 

-2.50 
-2.60 
-2.70 
-2.80 
-2.80 
-2.80 
-2.80 

-2.80 
-2.80 
-2.80 
-2.  HO 
-2.80 
-2.80 
-2.80 
-2.80 

2.80 
-2.80 
-3.00 
-3.00 
-3.00 
-3.00 
-3.00 

-2.20 

25 

-2.20 

•26 

-2.40 

27 

3.80 

28 

4.20 

29 

5.40 

30 

7.50 

31 

9.00 
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Rating  table  for  Yazoo  River  at  Yazoo  (TUy^  Mis»,y  from  Atigu^  1  to  December  31^  1904. 


Gage 
height. 

Dischaige. 

Gage 
height. 

Discharge. 

Gage 
height. 

Discharge.  '1 

il 

Gage 
height. 

Discharge. 

1 

/W. 

Secmd'/eet. 

Feet. 

Second-feet. 

Feet. 

Second  feet,   l 

Feet. 

Second-fret. 

-3.0 

1,190 

-2.2 

i,5:i4 

-1.4 

1,884 
1,928 

-0.6 

2,239 

-2.9 

1,233 

-2.1 

1,577 

-1.3 

-0.5 

2,284    * 

-2.8 

1, 276 

-2.0 

1,620 

-1.2 

1,972   1 
2,016 

-0.4 

2,329     1 

-2.7 

1,319 

-1.9 

1,664 

-1.1 

-0.3 

2,374    1 

-2.6 

1,362 

-1.8 

1,708 

-1.0 

2,060 

-0.2 

2,419    , 

-2.5 

1,405 

-1.7 

1,752 

-0.9 

2,104 
2,149   1 

2,194   1 

II 

-0.1 

2,464 

-2.4 

1,448 

-1.6 

1,796 

-0.8 

0.0 

2,510    ' 

-2.3 

1,491 

-1.5 

1,840 

-0.7 

i 
1 

1 

The  above  table  is  based  upon  13  discharge  measorements  made  during  1901  to 
1904,  and  is  well  defined. 

Estimated  monthly  discharge  of  Yazoo  River  at  Yazoo  City,  3/tm.,  for  1904, 
[Drainage  area,  8, 580  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.     Minimum. 


January 4, 245 

February 4, 520 

August 5, 800 

September I  1. 928 

October 1,405 

November 1, 276 

December I  8, 220 


2,016 
2,464 
1,70:5 
1,276 
1,276 
1,190 
1,405 


Mean. 


2,856 
3,294 
3,516 
1,555 
1,302 
1,244 
2,273 


Run-off. 


Second-feet 

per  square 

mile. 


0.333 
.384 
.410 
.181 
.152 
.145 
.265 


Depth  in 
inches. 


0.3^4 
.414 

.473 
.202 
.175 

A62 
.306 


P^timates  March  to  July  omitted,  on  account  of  probable  back-water  influence  of 
Mississippi  River  on  this  station  during  portions  of  those  months. 
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Alderaon,  W.  Va.  Page. 

Greenbrier  River  at: 

description 70-71 

discharge 71 

discharge,  monthly 7S 

gage  heights 72 

rating  toble 72 

Alexander,  N.  C. 

French  Broad  River  at: 

description 156 

discharge 156 

Allegheny  River  at— 
Kittanning,  Pa.: 

description 47 

discharge 47 

gage  heights 47 

Redhouse,  N.  Y.: 

description 45-46 

discharge 46 

gageheights 46 

.Allegheny  River  drainage  basin: 

description 44-45 

Aihville,  N.  C. 

French  Broad  River  near: 

description 99-100,100-101 

discharge 100-101 

Avery  Creek  at— 

Davisons  River,  N.  C: 

description 110-111 

discharge. Ill 

Battle  Creek  near- 
South  Pittsburg.  Tenn.: 

description 156 

discharge 156 

Big  Bear  Creek  near— 
laka,  Miss.: 

description 157 

discharge 157 

Big  Spring  atr- 

Tuscumbia,  Ala.: 

description 152 

^  discharge 158 

^iltmore.  N.  C. 

Swannanoa  River  at: 

description 104 

discharge 104 

l^lacklick,  Pa. 

Blacklick  Creek  at: 

description 50-51 

discbarge 51 

gage  helghtM 51 

filacklick  Creek  at— 
Blacklick,  Pa.: 

description 50-51 

discharge 51 

gage  heights 51 

IRR  128— a5 11 


Blueridge,  Ga.  Pa^e. 

Fightingtown  Creek  near: 

description 157 

discha  rge 1 57 

Toccoa  River  near: 

description 156 

discharge 156 

Bluff  City,  Tenn. 

Holston  River  (South  Fork)  at  and 
near: 

descripUon 122,154 

discharge 122,155 

dischai^e,  monthly 124 

gage  heights —         128 

ratingtoble 128 

Braastown,  N.  C. 

Braastown  Creek  at: 

description 156 

discharge 156 

Brasstown  Creek  atr- 
Brasstown,  N.  C: 

description 156 

diseharge 166 

Brownsboro,  Ala. 
Flint  River  at: 

description 150 

diMcharge 150 

Brywm,  N.  C. 

TnckaKegee  River  at: 

description 133 

discharge 134 

discharge,  monthly    135 

gage  heighLM 134 

rating  table 135 

Butler,  Tenn. 

Roane  Creek  at: 

description 1;>I 

diseharge IM 

Calhoun.  N.  0. 
Little  River  at: 

description Ill 

discharge Ill 

Caaselman  River  at— 
Confluence.  Pa.: 

description 57-58 

discharge 58 

gage  height** 58 

Cataract,  Ind. 

Eel  River  (lower)  at: 

descrription yi-W 

gage  heights 92 

('hadakoin  River  at— 
.lamefltown,  N.  Y.: 

description 48 

discharge 48 

gage  helghtM 4S 

161 


162 
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Channahon,  111.  Page. 

Desplalnes  River  near: 

deflcription 4(M1 

discharge' 41 

discharge,  monthly 43 

gageheighta 42 

rating  table 48 

Chattanooga,  Tenn. 

TenncflRee  River  at: 

dcHcrlpUon 107-108 

discrharge 108 

gage  heights 108 

Cheat  River  near- 
Morgan  town,  W.  Va.: 

description 52 

discharge 53 

gageheights 53 

Chippewa  River  near— 

Eau  Claire,  Wis.: 

description 20 

discharge 21 

discharge,  monthly 22 

gage  heights 21 

ratingtable 22 

Chippewa  River  drainage  basin: 

description i 20 

Clinch  River  air- 
Clinton,  Tenn.: 

description 155 

discharge 156 

Clinton,  Tenn. 

Clinch  River  at: 

description 165 

discharge 156 

Columbia,  Tenn. 

Duck  River  at: 

description 153 

discharge 15-1 

gage  heights 154 

Columbus,  Ohio. 

Olentftugj'  River  near: 

description 77 

discharge 77 

discharge,  monthly 79 

gage  heights 78 

rating  tables 78-79 

Scioto  River  near: 

description 74 

discharge 75 

discharge,  monthly 76 

gage  heights 76 

rating  table 76 

Confluence,  Pa. 

Casselman  River  at : 

description 57-68 

discharge 68 

gage  heights 6H 

Laurel  Hill  Creek  at: 

description 58-69 

discharge .')9 

gage  heights 59 

Youghiogheny  River  near: 

description .^ 

discharge 57 

gage  heights 57 


Cumberland  River  at—  Page. 

Nashville,  Tenn.: 

description 96 

discharge Ti 

gageheights 97 

Cumberland  River  drainage  basin: 

description 96 

Davidsons  River,  N.  C. 
Avery  Creek  at: 

descripUon 110-111 

discharge lU 

Davidsons  River  near: 

description IW 

discharge 1» 

gageheights UO 

Davidsons  River  near— 
David.<ions  River,  N.  C: 

description 1® 

discharge V» 

gage  heights IW 

Delphi,  Ind. 

Tippecanoe  River  near: 

description * 

discharge ^ 

discharge,  monthly ** 

gageheighta ^' 

ratingtoble « 

Desplaines  River  near— 
Channahon,  111.: 

de8?ription «M1 

discharge <^ 

discharge,  monthly ^ 

gageheighta ^ 

ratingtoble « 

Doe  River  at— 

Elixabethton,  Tenn.: 

description I'-S 

discharge 130 

Duck  River  at— 

Columbia,  Tenn.: 

description 153 

discharge 1-^ 

gage  heights 1^ 

I  Eau  Claire,  Wis. 

'         Chippewa  River  near: 

j  description 20 

discharge 21 

discharge,  monthly '^ 

gage  heights '^^ 

rating  tiible ^ 

Eel  River  (lower)  near- 
Cataract,  Ind.: 

dewription 9H- 

gageheights 98 

Elizabethton,  Tenn. 
Doe  River  at: 

description 13 

discharge I* 

Watauga  River  near: 

description l.»-127 

discharge 1'^ 

discharge,  monthly !•* 

gngc  heights 1* 

ratingtable l» 
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E3k  RiTer  near-  Page. 

Elkmont,  Ala.: 

description 150-161 

discharge 151 

dischaige,  monthly 152 

gage  heights 151 

nitingUblc 152 

Prospect,  Tenn.: 

description 157 

discharge 157 

Ukmont,  Ala. 

Elk  River  near: 

descrlpUon 150-151 

discharge 161 

discharge,  monthly 152 

gage  heights 151 

ratingUble 162 

Fayette,  W.  Va. 

New  River  at: 

description 68-69 

discharge,  monthly 70 

gageheights 69 

■Pightingtown  Creek  at  and  near— 

Blueridge,  Ga.: 

description 157 

discharge 157 

McCays,  Tenn.: 

description 148-149 

discharere 149 

Tiambeau  River  near- 
Lad  ysmith,  Win.: 

description 22-23 

discharge 23 

di^'hitr^'*%  tiinfiUil) 25 

gageheights 24 

rating  table 24 

Flint  River  at  and  near- 

Brownsboro,  Ala.: 

description 160 

discharge 150 

New  Decatur,  Ala.: 

description 157 

discharge 157 

P^nklin,  N.  C. 

Little  Tennessee  River  at  and  near: 

description 155 

discharge 155 

I^'rcneh  Broad  River  at  and  near- 
Alexander,  N.  C: 

description 155 

discharge 155 

Ashevllle,  N.  C: 

description 99-100,100-101 

discharge 100,101 

Horseshoe,  N.  C: 

description 98-99 

discharge 99 

gage  heights 99 

Newport,  Tenn.: 

description 101-102 

discharge 102 

disohar^fc,  monthly 103 

gage  hcight.s 102 

rating  trtble 103 

Oldtown,  Tenn.: 

description 101-102 

discharge 102 


French  Broad  River  at  and  near—  Page. 

Oldtown,  Tenn.— Continoed. 

discharge,  monthly 108 

gage  heights 102 

rating  table 108 

Friendsville,  Md. 

Youghiogheny  River  at: 

description 54 

dinchaup;             54 

dturharge,  monthly ; 56 

gageheights 55 

ratingtable 55 

Greenbrier  River  at— 

Alderson,  W.  Va.: 

description 70-71 

discharge 71 

monthly 73 

gageheights 72 

ratingUble 72 

Greene vi lie,  Tenn. 

Nolichucky  River  near: 

description 119-120 

discharge 120 

discharge,  monthly 121 

gageheights 120 

ratingtable 121 

Hanging  Dog  Creek  near- 
Murphy,  N.  C: 

description 156 

discharge 156 

Havana,  111. 

Illinois  River  near: 

discharge 44 

Hiwassee  River  at— 

Murphy.  N.^.: 

description 136-136 

discharge 136 

discharge,  monthly 138 

gage  heights 137 

ratingtable 137 

Reliance,  Tenn.: 

description 138-139 

discharge 139 

discharge,  monthly 141 

gage  heights 140 

ratingtable 140 

Holston  River  near- 

Rogersville,  Tenn.: 

description J24 

discharge 125 

discharge,  monthly 126 

gage  heights 125 

rating  table 125 

Holston  River  (South  Fork)  at  and  near- 
Bluff  City,  Tenn.: 

description 122,154 

dLscharge 122, 155 

discharge,  monthly 124 

gage  heights 12:^ 

rating  table 123 

HorHeshoe,  N.  C 

French  Broud  River  at: 

description 98-99 

di-soharge 99 

gageheights ' 
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Illinois  River  at  and  near—  Pa^^e. 

Havana,  111.: 

diflchargo 44 

Minooka.  111.: 

description 86 

discharge 85 

discharge,  monthly 87 

gage  heights 86 

ratingtoble 86 

OtUwa.  111.: 

description 87-38 

discharge 88 

gage  heights 88 

Peoria.  111.: 

description 89 

discharge 89 

gage  heights 40 

Illinois  River  drainage  basin: 

description 84 

Indianapolis,  Ind. 

White  River  (West  Branch)  at: 

de8(>ription 89 

discharge 89 

discharge,  monthly 91 

gage  heights 90 

rating  table. 90 

luka.  Miss. 

Big  Bear  Creek  near: 

description 157 

discharge 157 

Jamestown,  N.  Y. 

Chadakoin  River  at: 

description 48 

discharge 48 

gage  heights 49 

Jasper.  Tenn. 

Se<iuatchie  River  near: 

description 156 

discharge 156 

Judson,  N.  C. 

Little  Tenne«8t*e  River  at: 

description 130 

discharge 131 

discharge,  monthly 132 

gageheightM ..  131 

rating  table 132 

Kanawha  River  drainage  basin: 

description 65-66 

Ki^lcimliiUuM  RivtTftt— 

Salina,  Pa.: 

description 49-50 

discharge 60 

gage  heigh t> 50 

Kittanning,  Pa. 

Allegheny  River  at: 

description 47 

discharge 47 

gage  heights 47 

Knoxvllle.  Tenn. 

Tennessee  River  near: 

description 104-105 

discharge 105 

discharge,  monthly 107 

gage  heights.  106 

ntingUble V<» 


Ladysmith,  Wis.  Page. 

Flambeau  River  near: 

description 22-2R 

discharge 23 

discharge,  monthly '£> 

gageheights 24 

ratingtable '24 

Laurel  Hill  Creek  at— 

Confluence,  Pa.: 

description 58-A9 

discharge 59 

gageheights 59 

Ucking  River  atr- 

Ple««nt  Valley.  Ohio: 

description 63 

discharge 63 

discharge,  monthly 66 

gageheights 64 

ratingUbles 64-66 

Little  Miami  River  drainage  basin: 

description 80 

Uttle  River  at— 

Calhoun.  N.C.: 

description Ill 

discharge Ill 

Little  Tennessee  River  at  and  near- 
Franklin,  N.  C: 

description 156 

discharge 166 

Judaon,  N.  C: 

description 130 

discharge ISI 

discharge,  monthly 132 

gage  heights 131 

ratingtable 132 

Logansport,  Ind. 

Wabash  River  at: 

description j»-h4 

discharge 81 

discharge,  monthly    }>^ 

gage  heights Hf^^ 

ratingtable 8?^ 

McCays.  Tenn. 

Fightingtown  Creek  at. 

description 148-I4t.^ 

discharge 14^ 

Ocoee  River  at: 

description   14^ 

discharge 14T 

discharge,  monthly    i*** 

gagehelghto I47 

rating  table 148 

Mad  River  near— 

Springfield,  Ohio: 

description .ho 

discharge hi 

gage  heighto si 

Mahoning  River  at— 

Youngstown,  Ohio: 

description 60 

discharge eo 

dischaige,  monthly ...  C 

gageheights 61 

rating  table 61 

Mahoning  River  drainage  basin: 

description »-« 
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Merrill.  Win.  Pi«e. 

Wisconsin  River  at: 

dencription 25-26 

discluirKe 26 

diaeharge,  monthly 28 

gagebeigbta 27 

rating  table 27 

Mills  River  (North  Fork)  at— 
Pinkbed,  N.  C: 

description 112 

diacharge 112 

diflcharge,  monthly 114 

gage  heights 113 

ratingUble 113 

MillA  River  (South  Fork)  near-- 
Sitton,  N.  C: 

description 114 

discharge 116 

dischaige,  monthly 116 

gage-heights 115 

ratingUble 116 

Minooka.  111. 

Illinois  River  near: 

description 35 

discharge 85 

discharge,  monthly 87 

'gageheights 86 

ratingUble 86 

Mississippi  River  near— 
Sauk  Rapids.  Minn.: 

description 18 

discharge 19 

gage  heights 19 

Monongahela  River  drainage  basin: 

description 51-52 

Morgantown.  W.  Va. 
Cheat  River  near: 

description 62 

discbarge 53 

gage  heights 53 

Iturphy,  N.  C. 

Hanging  Dog  Creek  near: 

description 156 

discharge 166 

Hiwassee  River  at: 

description 135-186 

discharge 136 

discharge,  monthly 138 

gage  height 137 

ratingUble 137 

If  uskingum  River  drainage  basin: 

description 62 

Nanuhala,  N.  C. 

Niintiihrtlrt  Hlvi^r  near: 

description 155 

discharge 156 

NanUhala  River  near— 
NanUhala,  N.  C: 

description 155 

discharge 156 

Nashville,  Tenn. 

Cumberlunrl  River  at: 

description 96 

discharge 97 

gageheights 97 


Neeedah.  Wis.  Page. 
Wiaconsin  River  near: 

description 28-29 

discharge 29 

discharge,  monthly 81 

gage  heights SO 

ratingUble SO 

New  Decatur,  Ala. 
Flint  River  near: 

description 157 

discharge 157 

New  River  at— 
Ffcyette,  W.  Va.: 

description 68-69 

discharge,  monthly 70 

gageheighta 69 

Radford,  Va.: 

description 66-67 

discharge 67 

discharge,  monthly 68 

gageheights 67 

ratingUble 68 

Newport,  Tenn. 

French  Broad  River  near: 

description 101-102 

discharge 102 

dischaige,  monthly lOt 

gageheights 102 

ratingUble 103 

Pigeon  River  at  and  near: 

description 116-117.155 

discharge 117,165 

discharge,  monthly 119 

gui^i;!  hcijfhtii..      118 

rating  UiliU-            118 

N  olltrh  tit;  ky  Kl  ver  iieikr— 
(JrettitviUe^Temi/: 

description 119-120 

discharge 120 

discharge,  monthly 121 

gageheights •  120 

ratingUble 121 

Nottely  River  near- 
Ranger.  N.  C: 

description 148-144 

discliarge 144 

discharge,  monthly 146 

gage  heights 144 

raUngUble 146 

Ocoee  River  at— 
McCays,  Tenn.: 

description 146 

discharge 147 

discharge,  monthly 148 

gageheights 147 

ratingtable 148 

Oldtown,  Tenn. 

French  Broad  River  at: 

description 101-102 

discharge 102 

discharge,  monthly 103 

gage  heights 102 

rating  Uble 108 

OlenUngy  River  near- 
Columbus,  Ohio: 

description 77 

discharge 77 
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Olentangy  River  near—  Page. 

ColumbuH,  Ohio— Ck>ntinaed. 

discharge,  monthly 79 

gage  heights 78 

rating  tables 78-79 

Ottawa.  111. 

Illinois  River  at: 

description 87-38 

discharge 88 

gage  heights 88 

Paint  Rock  River  near— 
Paintrock,  Ala.: 

description 149 

discharge , 149 

Paintrock,  Ala. 

Paint  Rock  River  near: 

description 149 

discharge 149 

Peoria.  111. 

Illinois  River  near: 

description 89 

discharge 89 

gage  heights ^ 40 

Pigeon  River  at  and  near- 
Newport,  Tenn.: 

description 116-117,156 

discharge 117,165 

discharge,  monthly 119 

gage  heights 118 

ratlngUble 118 

Pinkbed,  N.  C. 

Mills  River  (North  Fork)  at: 

description 112 

discharge 112 

discharge,  monthly 114 

gage  heights 118 

rating  table 118 

Pleasant  Valley,  Ohio. 
Licking  River  at: 

description 63 

discharge 63 

discharge,  monthly 65 

gage  heights 64 

rating  tables 64-65 

Prospect,  Tenn. 
Elk  River  near: 

description 157 

discharge 157 

Radford,  V^a. 
New  River  at: 

description 66-67 

discharge 67 

discharge,  monthly 68 

gage  heights 67 

ratingtable 68 

Ranger,  N.  C. 

Nottely  River  near: 

description 148-144 

discharge 144 

discharge,  monthly 145 

gage  heights 144 

ratingtable 145 

Redhouse,  N.  Y. 

Allegheny  River  at: 

description 45-46 

discharge 46 

gtLge  heights 46 


Reliance,  Tenn.  Page. 
Hiwassee  River  at: 

description 138-139 

discharge 139 

discharge,  monthly 141 

gage  heights 140 

ratingtable UO 

Roane  Creek  at— 
Butler,  Tenn.: 

description ihi 

discharge IM 

Rock  River  at— 
Rockton,  111.: 

description 81-32 

discharge 32 

discharge,  monthly 34 

gage  heights 33 

ratingtable 3S 

Rock  River  drainage  basin: 

description 81 

Rockton,  111. 

Rock  River  at: 

description 31-32 

discharge 32 

discharge,  monthly 34 

gageheights 33 

rating  table 33 

Rogersville,  Tenn. 

Uolston  River  near: 

description 124 

discharge 125 

discharge,  monthly 126 

gage  heightM 125 

ratlngUble 125 

Salina,  Pa. 

Kiskiminitas  River  at: 

description 49-59 

discharge 50 

gage  heights 50 

Sauk  Rapids,  Minn. 

Mississippi  River  near: 

description 18 

discharge 19 

gage  heights 19 

Scioto  River  near- 
Columbus,  Ohio: 

de.«icription 74 

discharge 78 

discharge,  monthly 76 

gage  heights 75 

rating  table 76 

Scioto  River  drainage  basin: 

description 74 

Sequatchie  River  neai^ 
Jasper,  Tenn.: 

description * 156 
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PUBLICATIONS  OF  UNITED  STATES  GEOLOGICAL  SURVEY. 

[Water-supply  Paper  No.  128.1 

The  pablications  of  the  United  States  Geological  Survey  consist  of  (I)  Annual 
Reports;  (2)  Monographs;  (3)  Professional  Papers;  (4)  Bulletins;  (5)  Mineral 
Resources;  (6)  Water-Supply  and  Irrigation  Papers;  (7)  Topographic  Atlas  of 
United  States,  folios  and  separate  sheets  thereof;  (8)  Geologic  Atlas  of  United 
States,  folios  thereof.  The  claases  numbered  2,  7,  and  8  are  sold  at  cost  of  publica- 
tion; the  others  are  distributed  free.  A  circular  giving  complete  lists  may  be  had 
on  application. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety  of 
subjects,  and  the  total  number  issued  is  large.  They  have  therefore  been  classifietl 
into  the  following  series:  A,  Economic  geology;  B,  Descriptive  geology;  C,  System- 
atic geology  and  paleontology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 
physii*;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water 
storage;  K,  Pumping  water;  L,  Quality  of  water;  M,  General  hydrographic  investi- 
gations; N,  Water  power;  O,  Underground  waters;  P,  Hydrographic  progress  reports. 

Most  of  the  above  publications  may  be  obtained  or  consulted  in  the  following 
ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom  they 
may  l)e  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  Every  meml)er  of  Congress  is  allotted  a  certain  number,  from  whom  they  may 
be  obtained,  free  of  charge,  on  application. 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  \Va.shingt<jn, 
D.  C,  from  whom  they  may  be  had  at  practically  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  principal  public 
libraries  in  the  large  cities  throughout  the  United  States,  where  they  may  l)e 
consulted  by  those  interested. 

Series  P.— The  hydrographic  progrew  reports  contalu  the  results  of  stream  measurements.  A 
report  is  issued  for  every  calendar  year,  containing  the  results  of  data  collected  during  that  year. 
These  reports  were  first  published  as  a  part  of  the  Director's  annual  report  or  as  a  bulletin;  they  are 
DOW  published  as  water-supply  and  irrigation  papers.  The  following  is  a  list,  by  years,  of  the  publica- 
tions containing  the  progress  reports  of  stream  measurements.  A  detailed  index  of  tiiese  reports  is 
published  as  Water-Supply  Paper  No.  119. 

1888.  Tenth  Annual  Report,  Part  II. 

1889.  Eleventh  Annual  Report,  Part  11. 

1890.  Twelfth  Annual  Report,  Part  II. 

1891.  Thirteenth  Annual  Report,  Part  III. 

1892.  Fourteenth  Annual  Report,  Part  II. 

1893.  Bulletin  No.  181. 

1894.  Bulletin  No.  181;  Sixteenth  Annual  Report,  Part  II. 
1896.  Bulletin  No.  140. 

1896.  Water-Sapply  Paper  No.  11:  Eighteenth  Annual  Report,  Part  IV. 

1897.  Water-supply  Papers  Nos,  15  and  16;  Nineteenth  Annual  Report.  Part  IV. 

1898.  Water-Supply  Papers  Nos.  27  and  28;  Twentieth  Annual  Report,  Part  IV. 

1899.  Water-Supply  Papers  Nos.  35,  86,  37,  38,  and  39;  Twenty-first  Annual  Report,  Part  IV. 

1900.  Water-Supply  Papers  Nos.  47,  48,  49,  50,  51,  and  52;  Twenty-second  Annual  Rcjjort.  Part  IV 

1901.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  65  and  75. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  66  and  75. 

1902.  East  of  Mississippi  River,  Water-Supply  Papers  Nos.  82  and  83. 
West  of  Mississippi  River,  Water-Supply  Papers  Nos.  84  and  86. 


II  ADVERTISEMENT. 

1908.  East  of  Mimiffiippi  River;  Water-Supply  Papen  Nos.  97  and  98. 

West  of  Mississippi  River,  Water-Supply  Papers  Noe.  99  and  100. 
1904.  East  of  Mississippi  River,  Water-Supply  Papers  Noh.  124. 125, 126. 127. 128,  and  129. 
West  of  Mississippi  River.  Water-Supply  Papers  Nos.  130. 131, 132. 133. 134.  and  135. 
The  Geological  Survey  and  the  Reclamation  Service  have  subofflces  in  different  parts  of  the  United 
States,  from  which  hydrographic  and  reclamation  work  in  the  respective  localities  is  carried  on  and 
where  data  may  be  obtained  on  application.    These  offices  are  located  as  follows: 

Boston.  Mass.,  6  Beacon  street;  Utica,  N.  Y..  75  Arcade;  Atlanta.  Ga.,  409  Temple  court;  Austin, 
Tex..  University  of  Texas;  Chicago,  111..  Federal  Building:  Belle  Fourche,  8.  Dak.;  (>)dy,  Wyo. 
Denver,  Colo.,  Chamber  of  Commerce  Building;  Salt  Lake,  Utah;  Los  Angeles.  Cal..  1108  Braly  Buih}- 
ing;  San  Francisco,  Cal.,  422  Merchants'  Exchange  Building:  Phoenix,  Ariz.;  Carlsbad.  N.  Mex.:  KJ 
Paso,  Tex.;  Billings.  Mont.;  Great  Fftlls.  Mont.;  Hazen.  Nev.;  Boise.  Idaho;  Spokane.  Wash..  424 
Peyton  Block;  Pendleton.  Oreg. 

Correepondence  should  be  addressed  to 

Thk  Dirbctor, 

Unitrd  States  Geological  Survey*, 

Washington,  D.  C. 
May,  1905. 
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